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SUMMARY

This paper describes mogt of the chrysctile-asbestos depesits of Arizona.
Mining methods are discussed briefly and ashestos-mill flowsheets are incorporated.
Arizone asbestos mines are the only sources on the American continents of naturally
iron-free chrysctile spinning fiber that is so urgently needed for electric-cable
coverings, especially on warships.

Asbestos wes first recorded and recognized in Arizona in 1872, and a minor
amount was produced from a depesit in the Grand Canyon in 1900, The discovery of
a deposit in the Salt River district in 1912 initiated intensive prospecting, and
deposits soon were developsd. The total Arizona production of all grades of
asbegtos through 1953 is estimated at 30,000 to 35,000 tons.

The deposits of the Central Arizona region, which are discussed in this paper,
are scettered over nearly 2,000 square miles. The annual output is relatively
small, because the asbestos occurs in thin, discontinuous veins and only in areas
where intrusions of diabase are adjacent to or crosscut certain favorabhle units of
the pre-Cambrian Mescal limestone. This stratigraphic limitation, combined with
other essential geologie conditions, tends to restrict the size of the deposits.

Virtually all of the deposits are in rugged, mountainous country, and many of
the mines are on sgteep canyon wells., In the average mine, production of 1 ton of
commerclal agbegtos requires removal of 30 to 40 tons of waste rock., Mining and
trensportation costs consequently are high.

Several deposits of chrysotile that i1s somewhet harsh and of modersate tensile
strength have been known for years but were not worked because of the former
exacting demsnds of industry for high-gtrength, soft asbestos. However, improve-
ments in asbestos fiberization and spinning technique, combined with the urgent
need for asbestos, have made this so-called semisoft fiber desirable, and deposits
of this type now are being exploited.

INTRODUCTION

This paper is one of s serles covering the mineral resources of the Nation,
It briefly describes most of the various known chrysotile -asbestos deposits of
Arizona, Most of these occurrences are in Gila County within an arc 25 to 50 miles
north from Globs., BSeveral deposits are in Pinal County, and two wers found in the
depths of the Grand Canyon (fig. 1). Most of these descriptions are the result of
field examinations by the writer.

An effort has been made to determine the position of the various deposits by
section, township, and range. All available maps have been used to mske these
determinations, but in unsurveyed areas it has been necessary to meke approximate
projections of these subdivisions. The township snd range numbers refer to the
Gila and Ssalt River base and meridiaen.

Of all the mining claims discussed, only 22 of the original Jolns-Manville
group (Western Chemical Co.) and the group of 16 claims of the Hance Asbestos
have been patented.
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HISTORY AND FRODUCTION

Deposites of asbestos were discovered about 1900 near the bhottom of the Grand
Cenyon, oppoeite Grand View. This occurrence was brought to public sttention by
the Hance Agbestos Mining Co, when it produced a few tons of fiber in 1903, A
similar occurrence of asbestos was found in the canyon below Bass Camp sbout 1906 .

The first reported discovery of asbestos in Gila County was made by Charlie
Nevton;i/ in 1872, but no Iinterest was teken in this deposit at that time. This
garly discovery is on the property now owned by the Phlllips Asbestos Co, M, L.
Shackelford reported a discovery of ashestos near the head of Pinto Creek in 1903.
Asbestos was discovered on Aech Creek in 1912, end the followidg year a number of
claims were staked. In 1914 the H. W, Johns-Manville Co ., Ooperating under the name
of the Arizons Asgbestos Agsociation, ascquired the claims, It immedlately began
mining and became the leading producer. The successful development of these claims
led to intensive prospecting, and hundreds of locations were made along Salt River,
Cherry Creek, and in the Sierra Ancha Mountains in the years immediastely following.

Betwesen 1916 and 1921 the following locally prominent mines were developed:
American Ores & Asbestos Co., Trisngle Asbestos Assoclation, Aileen (Sloen Creek),
Pierce & Wightmen (Rock House group) » Beynolds Creek, Globe Asbestos Co., Pemn
Agbestos Mining Co., and the Colorado-Arizona Asgbestos Mining Co. (Begalj .

Activity in asbestos mining was greatly stimulated by the rising market value
of crude asbestos, which in the early part of 1921 had reached the unprecedented
high of over $3,000 per ton for No. 1 and $1,500 for the Wo. 2 crude grades.

A notable event in 1921 was the legalization of asbestos locations within the
Fort Apache and the San Carlos Indian Reservations, Numerous locations then were
made on those reservations.

The break in the fiber market late in 1921 caused curtailment of operations
for several years, when only prospecting, assessment work, and some development
were done. Revival of mining is shown hy table 1 from 1927 through 1930, TFor the
next 6 years only a small amount was produced yearly after which time relatively
normal mining conditions have prevailed to the present.

2/ Wilson, E. D., Asbestos Deposits of Arizona: Arizona Bureau of Mines Bull, 126
1928,
Melhase, John, Asbestos Deposits of Arizona: Eng, and Min,. Jour.-Press, vol.
120, No. 21, 1925, pp. 805-810.
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In December 1952 the General Services Administratlion, acting for the Defense
Minerals Procurement Agency, authorized the estsblishment of an asbestos-purchasing
depot at Glcbe, Ariz., for procuring the strategic grades of fiber. This was tc be
& 3-year program but later was extended to June 30, 1958.

As publication of amnual production figures for Arizona would reveal confiden-
tial data submitted to the Bureau of Mines by an individusl operator outside of
Arizone 1t has not been permissible to publish the Arizona ocutput. The most com-
Plote record available for publication (table 1) was compiled by Eldred D, Wilscn
of the Arizonsz Bursau of Mines.g&

On the basis of this compilation and a rough estimate of 1945-53, the total
production of the district probably is about 30,000 to 35,000 tons of asbestos,
all grades.

TABLE I. - Yearly production of asbestos in Arizona, 1914-Uh

Year Short tonms Year Short tons
1914 50 1930 683
1915-18 (inecl.)| 1/1,900 1931 184
1919 423 1932-34 (incl.)| 1/34
1920 1,200 1935 -
1921 413 1936 TN
1922 93 1937 648
1923 ! 1938 9L
192k 1/132 1939 90k
1925 1/80 1940 1,197
1926 100 1941 2,574
1927 1/1,250 1942 1, 7he
1928 1/1,500 1943 1,459
1%2 g3k 1944 696
l/ Esgtimated.

Figures for 1945 and following yesrs are confidential but are of approximately
the same Tange as in the early 1940's.D

ASBESTOS -MINING DISIRICTS

There are no organized asbhestos-mining districts in the Central Arizona reglom,
consequently no definite boundaries have been established. In the early 1900's the
producing mines were located near the Salt River and In the Sierra Ancha Mountains,
and thoge two terms were descriptive enough. Later discoveries have broadened the
asbegtos field, and it becomes necessary to define districts to cover the entire
field.

For the purpose of this report, the writer has assigned limits to the Salt
River end Sierra Ancha districts and has indicsted a Globe district to cover

4/ Excerpt from a tabulation, Production of Nomnmetallics inArizona, compiled and
published by Arizona Bureau of Mines; also Stewart, L, A., and Hsury, P, 8.,
Arizona Asbestos Deposits, Gils County, Ariz.: Bureau of Mines Rept. of
Investigations 4100, 1947, p. 1k,

2/ Bureau of Mines, 1950 Materials Survey, Asbestos: Minerals Survey 2, 1952,
p. II-2.



deposits that are south of the two previous divisons (fig. 2). The boundaries are
defined under the district headings.

The Grand Canyon district includes the area within the Grand Canyon National
Park .

A very fow deposits, so situated as not to be logically included within the
above districts, are placed under a Miscellaneous heading.

The locations of the various depositz to be discussed sre shown on figure 3.
GENERAL GECLOGY

Central Arizons Region

The Central Arizona region is a broad term that smbraces the sreas containing
all the chrysotile ashegtos occurrences except those in the Grand Canyon to the
north snd the Abril mine to the southeast.

The asbestos-bearing strata are in thg escel limestone formation of the
Apache group, which was defined by RansomeZ/ and tentatively determined as Cambrian,
From bottom to top, the Apache group consiste of the Scenlon conglomerate, Pionser
shale, Barnes conglomerate, Dripping Spring quartzite, Mescal limestone, and Troy
guartzite, More recent work indicates that the Troy quartzite is definitely
Cambrian and rests unconformably upon the Mescal limestone, which is now comsidered
pre-Cambrian

In this region (fig. 4) only the three upper formetions of the Apache group
have been extensively exposed by erosion. The Mescal formation is divisible into
three members: A lower member 175 to 200 feet thick; an algal member 80 to 150
feet thick; and sn upper member 10 to 80 feet thidc composed of siltstone, shales,
and shaly limestone,

In the lower member, the individual beds vary from 1 inch to as much as 6 feet
thick. The thin beds are of impure dolomiltic limestone; the thicker, more massive
beds sre of relatively pure, crystalline limestome. Some of the limestone strata
contain nodules and massges of chert. Most of the massive beds cccur within the
topmost 45 feet of thia member.

Overlying the lower member, the so-called algal member is massive-bedded and
usually is composed almost entirely of stheroidsl masses that have a concentrie,
shell -like structure with a maximum dismeter of several inches. It generally forms
cliffs and is the only readily recognized horizon marker in the Mescal. At a few
places in the region, the upper beds lack”the algal structure, in which cass the
bedding planes are smooth rather than wevy,

6/ Ransome, F, L., Geology of the Glcbe Copper District, Ariz.: Geol. Survey
Prof. Paper 12, 1903, 168 pp.; Some Paleozoic Sections in Arizona and Their
Correlstion: Geol. Survey Prof. Paper 98 (k), 1917, pp. 133-166.

7/ Remsome, F, L,, Ore Deposits of the Southwest.: International Geologic Cong.,16th
session, United States, 1933, Guidebook 1k, Excursion C-1, pp. 5-6.

8/ Stoyanow, A. A., Correlation of Arizona Paleozoic Formations: Bull., Geol,
Soc. America, vol. 47, 1936, pp. 459540,
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" Hey to mine locations—figure 3

Finding index

1 Regal G-l

2 Canadian C-1I

Western Chemical Co.

3 Victory C-1t

4 El Dorado C-N

5 Triple Star - C-1ili

6 Fourth of July c-1

7 Punto Negro C-1l

8 GandHRo, I B- i

Phiilips Ashestos Co,

§  Grandview . C-10
10 Ladder G-l
11 Apache (Crown Asbestos) C-1
12 Apache Extension C-ll
13 Stanstwry - D-1
14 Horse Shoe C-I
15 White Tail No, 2 C-1f
16 Loey and Lena C-n
17 Prochnow (Cibecue Mg, Co.) G-I
18 Snake Kitl D-1t
19 Bear Canyon D-i
A Sorsen 01l
21 Pine Top C-It
22 Emsco C-N
2 Goiden Fiber C-1l
24 Great View D-ll
25 Wonder and Silk D-1i
26 American Ores B-1l

American Asbestos Cement Co, Fig, 21

7 Nol B-1

28  Home B-1
23  Buckhom B-1l

0 Tony B-1|
31 Reynolds Falls g-1
. 32 Pueblo B-ll
13 Lucky Strike B-li
34 Giobe B-1l
35 Meami B-Hl
Sloan Creek Fig. &7

36 Last Chance B-1

37 American Beauty 8-
American Fiber Co, Fig. 89

38 Rock Howse, north group B-Ii
39 My 8-t
Mel rose Mines Fig, 32

40 White Beauty B-H
i LW, B-il

42 Man O"War B-1
43 Metate No. 1 B-1l
44 Bore Tree Saddle B-1l
45 |adependent (Conway) A-H
46 Metate Apache C-w
47 Mystery C-Iv
43 Chiricahya C-Iv
49 Chromo Butte C-1¥
50 Indian Springs C-1v
51 Lone Pige C-1y
52 G and H No, 2 C-1v
53 Mescal Mountain B-V
5 Shackel ford A-lv
55 Kennedy (see fig. 36} A-N
56 North American A-Qv
57 Ray Squthern B-V

58 Sait River Group c-
59 River Group -l
60 Cliffbestos Group -
i1 Wonder Group c-i
62 Little Faves Group c-1l
63 Rosa claims B-1I|
€4 Alamo claims C-1l
65 Oso claim (v}
66 Ruiz claims C-ll
67 Fiber King c-N
68 Dream Girl c-n
69 Cassadore D-Hl
70 Dounle Buttes c-
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The upper member consists of layers of siltstone (usually brown to black),
thin shele, and sendy or chaly limestone beds. This member is present in only a
few places in the region.

The Apache group has been intruded by diabase sills a few inches to several
hundred feet thick. These sills usually are found along bedding plenes, but locally
they cut across the bedding. Diabase dlkes, most of which are only a few feet wide,
have been intruded into the limestone.

The generml geology of the region, indicated on figure 4, has been copled with
slight modifications from a portion of the Gecloglc Map of Arizona, 1528 edition,
rreyared by the Arizona Bureau of Mines in cooperation with the Federsl Geological
Survey. With a few exceyptions, all the known asbestos deposits of Arizona are
situsted within the area covered by this figure.

Grand Canyon District

The asbestos of the Grand Canyon lies west of the mouth of the Little Colorado.
The belt is a long, narrow strip lying et a definite geclogic horlzon among the
Algonkian strata in the depths of the Grand Canyon of the Coloradoc about 1I-‘, 000 feet
below the rim and in places about 1,000 feet above the river. It has been studied
at two localities in the canyon, cne beneath Grand View, where the serpentine-
asbestos belt is exposed for nearly 2 miles with a width of only a few feet, snd the
other 30 miles farther west in the canyon beneath Bass Camp, whers the same belt
is -about 3/1+ mile long. According to Noble, the same ashestos belt outcrops for
several miles in the canyon west of Fowell Flatesu. Owing to 1ts inaccessibility,
the locality has not been examined

The asbegtos deposits occur in the lower portion of the Algonkian strata
where these beds have been cut by dlabase sills. Walcottﬁ/ divided the _A}gokian
intoc two divisions, the lower of which was named the Unkar group. Nobledl
subdivided this group and called the lower portion the Bass limestons. According
to hls descriptions, the Bass limestone i1s similar to the Mescal limestone, and
the diabase clogely resembles that of Gila County.

Ransomeﬁ/ states that 1t has become increasingly probsble during recent years
that the Apache group generally is equivalent to the Unkar group. Both the Apache
group and the Unkar group are characteristicelly associated with intrusive diabase,
largely in the form of sills. The principal asbestos deposits of Arizona are found
at the contacts of this diabase with calcareous members of the groups, particularly
the Mescal limegtons.

Geol]‘.;gical Survey, Minersl Resources of the United States: 1913, pt. 2, p.

3 .

Walcott, C. D., Pre-Carbonifercus Strate of the Grand Canyon of the Colorado:
Am, Jour, Sci., 34 ser., vol. 26, 1883,

Noble, L. F., The Shinumo Quadrangle, Grand Canyon District, Ariz.: Geol,
Survey. Bull, 5k9, 1914, 100 pp.

Ransome, F. L., Ore Deposits of the Southwest: Internmational Geologic Cong.,
16th session, 1933, Guidebock 1L, p. 6,

EE &
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STRUCTURE

The regional structure of the Salt River and Sierrs Ancha districts is a
broad, nearly horizontal plateau, gently downwarped toward the east, as shown in
the three cross sections by Da.rtonﬁ (fig. 5}.

Disgbhase intrudes all members of the Apache group and is particulsrly prevalent
in the Mescal limestone, where it is predominantly in the form of sills that vary
from a few inches to several hundred feet In thickness. Some of the larger sills
extend laterally for several miles, There was no stoping or assimilation of the
limestone; the diebase pushed the beds apart, Consequently, the same stratigrarhic
units may occur at different elevations within a reletively small area.

Large-scale faults and folds are rare In the Salt River and Sierrs Ancha
districts and with one exception, are not related to asbestos minerallizgtion, This
exception 1s the upper depesit of the Horse Shoe mine, which is localized in a i
thrust fsult zone in the algal limestone.

Most asbestos deposits are genetically related to small-scale, diabase dis-
cordancies, either sills, dikes, or irregularitles in diabase-limestone contacts,
which have warped or slightly folded the limestons heds.

In contrast to the relatively level bedded formation in the above districts,
block faulting is prevalent in the Globe asbestos district, where most of the
asbestos deposits are in tilted limestone. This attitude is not related to de-
formation caused by disbase intrusions but rather to regional Tertiary deformation.

The structure of the Grand Canyon district basically ic similsr to that of
the Salt River and Sierra Ancha districts, except that the pre-Canbrian formations
are overlain by thousands of feet of later sediments. :

ORIGIN OF THE ASBESTOS
Wilsonw states that:

The proximity of dlabase to the ashestos deposits of Gila County
suggests that the ashestos owes 1ts origin to the disbase. The assocla-
tion of most of the best fiber-bearing bodies with transverse (cross-
cutting ) fissures indlcates that the asbestos was deposited from mobile
solutions which used those fissures as pathways of entry to such strats
as were amenable to development of serpentine and asbestos.

M1 croscopic examination of the diabase indicates that it has
undergene hydrothermal alteration., FProbably a final emanation from
the disbase magms brought about this alteration and alsc the develop-
ment of the serpentine and asbestos. Sufficient magnesium and silicon
for these minersals may have been derived wholly from the olivine of
the diabase, or part of the magnesium may have been supplied by the
Mescal dolomitic limsstone.

13/ Darton, N, H., A Résund of Arizona Geology: Arizona Bureau of Mines Bull.
115, 1925, p. 199.

l_LL/ Wilson, E. D., Asbestos Deposits of Arizona: Arizona Bureau of Mines Bull.
126, 1928, PP. 32_33-
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The following description of factors that controlled ashestos deposition is
modified from the report by Shride,l

The faulted bedding planes of massive limestones were major chennelways for
the mineralizing solutions that replaced the limestone by serpentine. Most of the
masaive -limsstone beds ocour within the top U5 feet of the lower member of the
Mescal formation; therefore, most of the asbestos deposits are within this strati-
graphic intervel, About half of the commercially important asbestos-serpentine
zones are in the first 10 feet below the base of the algal member, and most
of the other minable zcnes are in the limestones that are 25 to 40 fset below the
base of the algal member. The deposits that are exceptions to this generalization
are associated with other massive beds or are along major thrust faults.

Chemical composition and initial porosity of the different limestone beds
influenced the type and amount of metamorphism to a small degree but do not
appear to have been significant factors in the localization of asbestos-serpentine
zones.

If diabase sills or dikes cubt across cor closely approach a favorable horizon
in the limestone, a commsrcial deposit of asbestos is most likely to have bheen
formed., Most commercial deposits are within 25 feet stratigraphically ahbove or
below disbase. The rroximlity of disbase seoms to have been an Important factor
in the localization of asbestos deposits, not because the diabase was a near
gource or channelway for serpentine- and asbestos-forming solutions, but because
the diabase intrusion fractured and folded the limestone. Postintrusion bedding-
plane and thrust famlting casused mich fracturing of the limestone in beds that
had been folded., Faulting began befors digbase intrusion and continued until after
mineralization ceased. Thersfore, faulting, the effects of which were more iIntense
in maesive beds, was a factor in localizing diabase sills and dikes near the favor-
able horizong for asbestos formation. In many places, sills followed the ssme
bedding planes that were minsralized in ad}acent areas.

Bedding-plane faulting was the greatest single factor in determining the size
of the asbestos deposits. IFf such faulting is not extensive, the asbestos deposits
are llkely to be limited to the limestone that was deformed by disbase intrusion.
Most of the deposits in the region are limited to such folded limestones; in
general, only a few tens of tons of asbestos can be mined from such deposits.

Asbestos deposits also are locelized near shear zones or swerms of strike-slip
faults, ©Such swarms or zones are rare in the region.

In a few areas, the intrusion of numerous dilkes epd crosscutting sills caused
meny folds in the limestone, Any one of these folds was relatively unimportant in
locelizing a large deposit of asbestos, In an srea containing many such structures,
the pessibilities for the formation of large asbestos deposits were good. Multi-
structurel areas of this sort are rare; the Chrysotile ares 1s an exanple,

VARIETIES CF ASBESTOS

Ashestos is not the neme of a distinct minersl species but is the commercial
term applied to the fibrous varieties of several minerasls, which differ widely in
chemical composition end physical properties, Of this group of minerals having
fibrous crystalline structure, only six have econcmic significance. In order of
importance these are chrysotile, crocidolite, amosite, anthophyllite, tremolite,
and actlnolite.

15/ Shride, A, F,, Results of Geological Survey - Bureau of Mines Exploratory
Program in the Asbestos Districts of Gile County, Ariz.: Unpublished report,
January 1944,
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Chrysotile is the fibrous form of serpentine, and the other five are amphf-
boles., Recause it iz superior to other types of asbestos for textile processing,
as well as for industrial purposes generally, about 25 percent of the total world
production of natursl minersl fibers is chrysotile.8/ As chrysotils is the only
variety of asbestos found in commercial quantities in Arizons, a discussiom of
the amphibocle varieties is not considersd necessary.

As alreedy mentioned, Arizona asbestos 1s of the chrysotile varlety, a hydrous

magnesimwm gilicete with the same composition as serpentine. The fibers of chrysotile

occur ag crossfiber; that is, the fibers of which the material is composed and into
which it may readily be separated lie approximetely perpendiculsr to the wails of
the vein.

Crossfiber chrysctile occurs as two distinct types, soft and harsh. Soft
fiber feels smooth or soapy and can be twisted and bent between the fingers. The
individual flbers usually are extremely flexible and strong. Harsh fiber is
splintery, prickly, and somewhat brittle, so a small bundle of 1t bresks if twisted
a number of times,

A third type of chrysotile, called £lip flber, 1s relatively rare in the
Arizona deposits. This type occurs in slickensided fault planes, usually caused
by thrust faulting, and is bedded on the fracture or slipping plene In a flat or
nearly Plat positlon. Because of the manner of occurrence these fibers may appear
to have considerable length, but this is due to overlapping of the fibers, which
are all matted together, more or less in a parallel position,

All gradatione between the harsh, brittle fiber and the soft, silky fiber can
be found in the region, However, a greater proportion of the deposits contain the
soft fiber type. A vein of soft fiber may lie cloze t0 a vein of harsh fiber in
the same mine, At some places an asbestos wvein may change from soft to harsh fiber
or vice versa, within a few fest. Some mines have only hangh fiber.

It is only in recent years that a firm market has been available for fiber
that is gsomewhat harsh. Because of improvements in asbestos fiberization and
spinning technique and the urgent need for asbestos fiber, semisoft fiber of only
fair tensile strength has become desirsble to the industry. The term "semisoft"
is applied to fiber that has fair tensile strength and is plisble but when bent
and released springs back to its original position. If the springiness of the
fiber can be eliminated by bending and fiberizing between the fingers and a small
bundle of such fibers then cen be twisted for 20 or 30 manipulations without
Preaking the bundle, it is considered of spinning grads.

Arizona asbestos mines are the only sources of the American continent of
naturally low-iron chrysotile spimning Ffiber that meets the Navy specifications for
asbestos fiber for use in covering electrical cables.

MODE OF OCCURRENCE AND USES

Arizona asbestos is found invariably in veins within bands of serpentine (see
fig. 6). The veins vary in thickness from a fraction of an inch to several inches

16/ Buriau of Mines, 1950 Minerals Survey, Asbestos: Minerals Survey 2, 1952,
147 pp.



Figure 6. - An exceptionally rich face in an asbestos stope,
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and roughly parallel the borders of the enclosing serpentine. They are seldom
continuous over long distances but gplit into smeller veins or coaleszce and form
larger veins. The thicker veins frequently have longitudinal partings that reduce
the apparent fiber length. Because of the tendency of ashbestos veins to pinch or
swell suddenly, their continuity and probable volume are difficult to predict.
Theoretically, a l-inch vein of fiber throughout 1,000 square feet of area will
produce 6.5 tons of asbestos (all grades). A rough approximation of the fiber con-
tent of any given area can be made by determining the average cumulative thickness
(in inches) of all fiber veins in the ore zone and applying the above factor,

The serpentine bands vary in thickness from a few inches up to 2 feet or more
and masy contain 1 to 20 or more fiber seams, Local occurrences show as much as 4
or 5 feet of serpentinized zone, conbtaining over 100 veinlets of asbestos. Often
two or more asbestos zones are separated by a few feet of limestone, so that both
can be mined in one heading. Elsewhere, miltiple zZones may be 10 to 30 feet apart.

Almost Iinvariable little velns of fibrous calcite are in close association
with asbestos seams., The only metallic mineral found in association with the
asbestos is magnetite in small quantities. Occasional local concentrations of
magnetite are present in the limestone bedding near asbestos deposits, Frobably
as replacement of limestone and associated serpentine.

The unigue fibrous structure of chrysotile ashestos, combined with its high
tensile strength, incombustibility, end high electrical resistance, is the prime
factor that mskes this mineral of commercial importance,

Meagurements of the cross sections of thin fibrils of chrysotile have been
made with the electron microscope. In the following table, the extremely small
cross ssection of asbestos 1Is compared with that of other fibers. The approximate
diameters of the various types of fiber have been recalculated in terms of the
number of fibrils required to equal 1 linear inch.

TABLE 2. - Comparison of dismeters of various fibers with asbestos-l-/

Fiber diameter
Type of fiber (inches) Fibrils in 1 linear inch

Human haireeeacecesses 0.00153 630

RAmi€ savissonnnrnans .000985 1,015
WOOLsuasunnssnonnnnas 0008 to .0011 910 to 1,250
Cotton .sevevencsnanas -0001{- 2,500

Rayon civivsessnnacas 0003 3,300

NFLlon sessevecesasons .0003 3, 300

Glass «viveevavasanes .00026 3,840

Rock WOOLl sesevevenns .000142 to .000284 3,520 to 7,040
Asbestos (chrysotile) .000000706 to ,00000118 850,000 to 1,400,000

1/ Badollet , M. 8., Ashestos, A Mineral of Unparalleled Properties: Canadisn Min.
and Met . Bull., vol. 4k, No, 468, April 1951, pp. 2ki-2k2,

Because of the low iron content of Arizona chrysotile, the spinning grades are
used primarily for electrical insulation, including roving, woven tape, cloth,
braided sleeving, or fine tubing., The shorter grades are processed into filter
fiber, which likewise has specialized uses. Because of the low iron content, its
usee include filtration of spirituous liquors and edible oils and as a constituent
of plastics for electical uses., Especially prepared filter fiber is used in the
pharmaceutical industry for filtration of bacteria and penicillin.
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GRADING ASBESTOS

The Canadian asbestos producers agreed upon a uwniform classification of fibers
in 1931. Crude asbestos was defined as hand-s_elected crossveln material essenti-
ally in 1ts native or unfiberized form," and milled asbestos as "all grades produced
by mechanical trestment of asbestos ore,” According to this definition, the term
"erude" as used in Arizona, is an anomalous designation because the asbestos-bearing
rock is treated In mills, ylelding what 1s known as mechanically cobbed crude fiber.
This deviation required the establishment of Arizona crude grades No. 3 and No, k4,
which are not defined in the Canadian classification.

The Arizona standard classification of crudes is as follows:

Crude grade Length of fiter
No. 1 3/% inch or Ionger )
No. 2 3/8 to 3/4 inch y spinning fibers
No. 3 1/8 to 38 inch
No. L Less than 1/8 inch

The material that 1s fiberized is graded according tc the Canedian classifica-
tion, determined by tests made with the Quebec Standard testing machine. Briefly,
this machine conmsists of 3 screens (l/E-inch-mesh h-msch, and 10-mesh) and a box
for the shortest material. The hk-Pigure designa.tion of the grade indicates the
number of ounces from & total of 16 that is retained in each of the 4 receptacles.
Thus, a fiber designated 2-8-4-2 signifies that of the 16 ounces, 2 remained on the
top screen 8 on the second, and 4 on the third, and 2 cunces were in the box,.

Classlfication of milled fiber is as follows:

Standard
designation
Group of grades Tegting Chief uses

3 3D 8 -6-1-1 Spinning or textile fibers.
3F 7T-7-1.5-05
K b -7 -4 -1
M 2-9-4 -1
3R 2-8-4%4 -2
3T 1-9-4-2
37 0-8-6-2

L iy 0-~-5-8-3 Shingle fiber, asbestos-cement

rroducts, compressed sheet packing,

. etc.
IK 0-4-9-3
M 0-4-8-4
'R 0-3-9-%
1y 0-2-10-4
Wz 0-15-95 -5

5 5D 0 -0.5 -10.5 - 5 Paper stock, millboa.rd etc,
K -0 -12 -
M 0-0-11 -5
°R 0-0-10 -6

6 6D 0-0-7-9 Waste, stucco, or plaster,
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MINING METHODS

The nearly flst asbestos zones usually have been discovered where these zones
outcrop along the steep cliffs and canyon walls formed by erosion. The mines are
opened by adits on the ore horizon, and mining is conducted either by modified
room-and -pillar methods or by longwall stoping with beckfill.

Development in asbestos mines cannot be planned as definitely as in the mining
of most other minersals hecsause the velns plnch and swell irregularly and are erratic
in size and distribution. Prospectors and some small-mine operators usually strip
the waste from above the cre zone and moil out the serpentine-fiber material from
the flocor., In the larger mines the serpentine-assbestosgs band 1s carried at the top
of the drift and the stopes ars developed by progressively widening the opening.

The barren limestone below the ore zZons 1g removed by undercut drilling and blasting.
When the cut holes are drilled, horizontal holes also are drilled at about 5-foot
intervals immediately above the ore zonme. The cut holes are shot first, end as

much of the waste ag possible 1s placed in the backfill by shoveling or by scrapers,
maintaining only working room at the face. The remainder of thes waste is trammed

to the dump. The material of the serpentine-ssbestos zone then is dropped upon the
clean floor by lightly blasting the top holes, All limestone and barren serpentine
are rejected by hand sorting, and the serpentine-fiber material is trammed to the
surface for removal to the mill,

Because of the relative thinness of the asbestos stresks and the necessity
for making the stopss high enough for wem to work, the ratio of the toms of com-
mercial fiber recovered to the tong of rock removed will vary between 1:25 and 1:50.
Fxperience in the district has shown that 40 to 45 percent of the waste can be
left in the mine by maintaining walled entries and by close gobbing. One property
has a continuocus stope 850 feet long by 200 feet wide in which the roof is supported
mainly by the gob pile, as very few pillars were left.

Conditions are most favorable for mining when two or more ashestos zones of
workegble size are close enough to be worked in one operation., Where two Zones are
only a few feet apart, the intervening limestone 1s shot out by cut holes and then
mucked out. The upper zone is dropped by top holes, and the lower zone is shsaken
up by lifters at the same time.

Most of the larger operations employ scrapers to load the mine cars, either
with ore or excess waste. Under favorable conditions the waste can be shifted into
the backfill with scrapers. Several mines use alr-operated mechanical loaders In
the drifting operations.

One operator arranges the stope layout so that the waste from the wndercut
shots 1s blasted into the backfill, thus gobbing more compactly than can be done by
hand -shoveling or scraper methods,

SALT RIVER DISTRICT

For the purpose of this report, the Salt River district (see fig. 7) 1s con-
pidered to be bounded on the north by the Gila-Navajo County line, on the south by
latitude 33° 30', and on the east by longitude 110° 15'. The west boundary is formed
by Canyon Creek and Salt River below their junction and longltude 111°, This area
includes the northwest portion of the Natanes Plateau, parts of the Fort Apache and
San Carlos Indian Reservations, and a portion of the Crock National Forest.
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The Salt River and its tributaries have deeply dissected the nearly horizontal
strata of the Apache group snd the overlying Paleczoic formstions., The Truy and
Dripping Spring guartzite are great cliffmekers and form the sides of many of the
canyons, The Mescal limestons, lying between these formations, thus is often exposed
on the steop canyon walls, Numerous asbestos deposits have been found in areas
where this limestone has been intruded by diabase.

In the following discussions the term "bone" is applied to a band or layer of
serpentine in which the change to asbestos apparently was arrested in the initial
stage. It may contain only minute traces of fiber or may have a considerable
quantity of tufts of short fibers within the matrix of serpentine.

The term "ore" technically refers to an aggregate of gengue that contains at
least one metallic element. Here the word "ore", for want of a more appropriate
term, 1s used for the nonmetalliferous, asbestos-bearing material.

For the sake of convenience, the enamolous term "roll" often is used to signify
a crosscutting diabase sill, without implying that there is a folding of the lime-
stone.

Syricular refers to a type of asbestos, the fibers of which are not coherent;
they tend to bresk away from the mass of the vein in tiny bundles. When this type
of chrysotile is mined, much of the fiber is lost in the waste.

Public Domain
Regal Group

The Regal group of 27 claims 1s owned by the Jaquays Mining Corp., D. W.
Jaquays, president, 1219 S. 19th Ave., Thoenixz, Ariz. The proparty s situated
in the Crock Wational Forest on the south rim of Salt River Canyon about 30 air
miles northeast of Globe in sec, 36, T. 6 W,, and sec. 1, T. 5N,, of R, 16 E. The
mine is at the end of a 9.£-mils graded road that branches west off paved U, 8.
Highway 60 at a point 1/2 mile north of Seneca (37 miles north of Globe). The
workings are at an altitude of 4,250 feet, or about 1,250 feet sbove the river,

History

The nucleus of this group of claims consisted of 10 clalims located in 1915 by
a Mr, Larson, During 1918 the property was being developed by the Colorado-Arizona
Asgbestos Mining Co., and a small production was reported. The Denver Arizona
Asbesgtos Mining Co. produced some fiber from the property in 1919, Late that year
the property was purchased by E. Shaaf-Regalman, who relocated the claims, added
meny more to the group, and in 1921 reorganized as the Regal Asbestos Mines, Inc.
The property, then consisting of 25 claims, was idle except for assessment work
from April 1921 until 1925. During 1926 and 1927 lessees were its rrincipal, but
intermitient, operators. In June 1927 the company resumed reguler develomment and
production.

The following year a mill was constructed, which was said to have a capacity
of 30 tons of mill rock per 8 hours for mechanically cobbing and grading crude
fiber. The lower part of the mill was edquipped to produce fiberized grades. In
1937 the Arizoma Chrysotile Asbestos Co. acquired the property and made substantial
yearly production under variocus managements through 1948 when the mill was destroyed
by fire. Only desultory work was done by lessees the following year. The company
reopened the mine under the management of D. W. Jaguays in 1950, In June 1952
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the Jaguays Mining Corp. purchased the property from the Arizona Chrysotile Asbestos
Co, and has malntained a constant, substantial production since that time.

Geologic Setting

On the south side of Salt River Canyon in the vicinity of the Regal mine, s
gection of the Apache group is exposed that includes Troy quartzite, three members
of the Mescal limestone formation, and Dripping Spring quartzite. The Mescal and
Dripping Spring formations have been cut and split by diabase Instrustions.

Aghestos -bearing serpentine zones occur at thres horizons in the lower Mescal
limestone member. One zone is immedistely under the base of the algal memher; the
other 2 are 29 and 35 feet lower in the section. The latter two have been the most
productive. The lower zome is 19 fest above the top of a thick concordsnt diabase
silil.

A persistent band of green serpentine, 1 to 2 inches thick, occurs in the
bedding at 1-1/2 feet gbove the lower ore zone. It 1s locally called the oscar
and is found in all parts of the mine and along the surface outcrops. It 1is =
reliable marker that indicates the favorable beds even when no flber is present.

In the mine area, the predominant factor in the concentration of asbestos
within the favorsble beds has heen the shattering and warping of these beds by a
belt of thrust faulting that has a general course of S. 25° E. Mineralization is
present on the limbs of folds and flanks of the domed structure and occurs in
greatest concentration where small thrust faults cut these dipping beds. As the
beds flatten, mineralizgtion decreases.

Eest of the mine the underlying diabase cuts discordantly downward. The sxis
of this discordancy roughly parallels the maln entry, and it will be noted that the
outer limit of stoping reflects this feature (fig. 85.

Mine Workings

The mine originally wes opened by several adits on an ocutcrop that was exposed
at the surface for apmroximately 400 feet. The workings were sbove & vertical dia-
base cliff., Except for the adit on the east side of the deposit, these entries
have become inaccessible, as has the stoped area near the surface.

The area of grestest mineralization was some 500 feet wide by 400 feet long,
and the limestons bedding was domed, folded, and otherwise deformed by interlacing
thrust faults and attendant bedding-plane faulting. The intensity of deformation
decreased southward, virtually dying out 600 feet from the surface. The bedding
for the next 100 feet became relatively flat lying, and very little fiber was en-
countered. Continuation of the drift exposed the beginning of another favorable
structure. Arching of the beds and thrust faulting is now (February 1954) present
acrosg & stope width of 150 feet.

In October 1953 a crosscut was begun from the surface to intersect this
structure some distance in advance of the present workings. Asbestos in sufficient
quantities to constitute minable ore wse encountsred in the lower zome 100 feet from
the surface.

The mine map (fig. 8) delineates the workings of the middle and lower zones,
which were carried at the floor end on the back of the stopes. The upper zome, 30
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feet higher, was prospected from the surface by a few short adits (now caved) and
by a few ralses in the mine. Fiber has been mroduced from small stopes at the
north end of this horizon.

In 1942 the operator discovered & 4- to 8-inch serpentine zone containing from
traces to an aggregate thickness of 2-1/2 inches of fiber 2 feet below the o0ld stope
floor. The floor was taken up and backfill moved around, but the occurrence was
found to be of small extent,

Most of the asbestos produced from the mine has been of soft quality, exhibiting
high tensile. strength. Fairly harsh fiber occasionally is encountersd. In areas
of greatest minerslization the percentage of spinning-length fibers is high. In
total production the Regal mine rates as the second or third largest in the distriet.

The mill rock is transported to the compeny-owned mill at Globe for beneficia-
tion., The mill was erected in 1943-L4 by the Southwestern Asbestos Corp., J. S.
Michault, general manager. It was financed through the Defense Plant Corporation
but was not completed with Government financilng. It was taken over by the Glohe
Asbestos Co. in 1945 end acquired later by the Arizona Chrysotile Asbestos Co, In
1952 the Jagquays Mining Corp. purchased the plent, installed additional equimment,
and revised the mill circults. The capacity is approzximately 20 tons of mill rock
per 8 hours for producing crude grades. The capacity of the fiberization equip-
ment depends upon the type of product desired.

Custom milling is not solicited, but occasional runs are made. The flowsheet
of March 1954 is shown in figure 9.

Canadian Mine (Asbestos King Claims)

The Jagusys Mining Corp., D. W, Jaguays, president, holds a lease on the 3
claims that cover the ocutcrop and workings of the 0ld Canadisn mine and has added
2 claims to the group (see fig. 10). The claims are named Asbestos King Nos. 1 to
5. They are situated in approximste sec. 3, T, 5 N., R, 17 E,, unsurveyed, in the
Crock National Forest. The property is accessible by 1 mile of dirt road, which
branches north from the Phillips-Regal road 4 miles from U, S. Highway 60. It 1s
thus 43 road miles from Globe.

Histogy_

Claims covering this property were located in 1916 by Burch & Shanlsy., The
deposit was opened in 1920 by the Canadian Mining Co., and a small production was
reported in 1921 and 1924, From 1936 to 1940 the property was operated inter-
mittently by the Arizona Ashestos Corp. of Los Angeles, producing a small amount.
The Gladding McBean Co. of Los Angeles lemsed the claims in 1941 and produced
some asbestoe in that and the following year, By this time the property consisted
of 17 claims. Some time efter 1942 the claims reverted to public domain, and R. H.
Van Marel relocated three claims that cover the deposit in 1949,

The Jaqueys Mining Corp. secured a lease on the 3 claims in 1951 and located
2 more adjacent claims. A small emount was produced during the next 2 years.
With assistance from the Defense Minerals Exploration Administration, the corpora-
tion explored extensions of the main deposit from three sites within the workings.
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Figure 10. - Canadian (Asbestos King) mine, Joquays Mining Corp.
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Geologlc Setting

The Canadian mine workings are on the walls of a northeast-trending, unnamed
canyon about 1 mile south of Salt River. The deposit is In a segment of limestone
comprised of a few feet of the top strata of the lower Mescal member and part of
the overlyling amlgal limestcone. This section is underlain and overlain by essenti—
ally concordsnt, thick diabase sills.

The mejor deposlt is situated on the north aide of the canyon and has been
opened by = series of adits and stopes for sn outcrop length of 1,200 feet and to
a meximm depth of 350 feet from the outcrop. On the scuth side of the canyon in
the same gtratigraphic horizon a minor deposit las been prospected for an outcrop
length of 600 feet (fig. 11).

The asbestos of the main deposit occurs in 2 serpentine zones, each 6 to 15
inches in thickness, separated by 2 feet of limestonme., The lower zone is approxi-
mately 2 feet above the dlabass sill; the upper zone is st the contact between the
algal and lower limestone members.

The limestone heds at the southern end of the deposit have an average dip of
£° N. In the northern two-thirds of the stoped ares, the beds are essentially
horizontal.

Mine Workings

North deposit. - Most of the stoped areas are accessible, and fiber is present
in virtually all the faces. The fiber wvelnlets of the lower zone total 1/2 to 2
inches In thickness and are the usual crossfiber type. The upper zone includes
fiher veins totaling 1/2 to 3 inches, mostly slipfiber the result of postmineral
bedding -plane faulting. ;

The average total thickness of a.sbestbs_ veins in both Zones appears to be
approximately 2 inches. Ths 200-foot exploration . drift to the west and the 300-
foot drift to the north indicate about this same average content. The fiber of
the deposit is soft and of excellent tensile strength. The asbestos is remarkably
consistent In emount and quality throughout the exposed area, although much of it
is short.

The present company has done some stoping at the north and south sides of
the deposit but was not operating early in 1954, Because of the marginal quantity
of asbesgtos 1in the present faces, the usilal method of mining a conventional-size
stope 1s uwneconomlc. Jaquays developed a special mining method, which he states
is macticeble for this deposit., FParallel drifts on 25-foot centers are driven at
an angle off the haulageways. From these drifts a row of holes is drilled in the
upper and lower ore zones, using B-foot steel. When these are blasted, the friable
serpentine of the ore zome 1s shattered, but the intervening 2-foot limestone
gtratum bresks in lumps. The material. is gcraped into cars, trammed to the portal,
and dumped on a horizontal grizzle with 3/11-inch spacing. 'I‘he mndersized material
rasses Into the ore bin, and the oversize chunks are raked into s waste chute. Any
lumps of ore are sledged through the grizzly bars. The rib, approximately 4 feet
wide, that remains between ad]acent slots serves as a pilla.r, and no backfill is
required.

South deposit. - In general, the mineralizstion in this deposit is similar to
that of the main deposit, In the workings at the east end, it 1s apparent that the
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ashestos content ig decreasing eastward and st depth. A diabsse discordancy
immediately south of the west half of the devosit probably cuts off the ore zone a
short distance shead of the present workings.

Western Chemical Co,., Asbestos Division
{014 Johns Manville Property)

The Western Chemical Co. of Fhoenlx, Ariz., acquired 22 patented claims from
+he Johns-Manville Products Co. in December 1951. These are in approximate sec.
32, T, 5 ¥., R. 17 E., of the Crock Naticnal Forest at en average altitude of 5,000
feet. The property 1s at the end of s falr 3-mile road that branches west from
U. S, Highway 60, 32 miles north of Globe.

History

The first locations upon this ground were made in 1913 by Albert and William
West, who took up 10 claims, During the following 2 years Snell & Fiske operated
the claims for the Arizona Asgbestos Associstion of Globe, apparently added 1L more
claims to the group, and moduced a moderate amount of asbestos.

In 1916 the Arizona Asbestos Association beceme a subsidiary of the H. W,
Johns -Menville Co, Other claims were located, until T6 claims were owned by the
association, 22 of which wers patented in 1522. The camp was known as Chrysotile,
end a post-office, established in 1916, was 1n existence until the mid-1930's,

Ahout 1915 a small experimental mill was erected, which had a capacity of
approzimately 10 tons of mill feed per 8 hours. It consisted of = Blske crusher,
hammer mill, Torrey separator, and sizing trommels, producing four grades of mill
fiber in addition to the Nos. 1 and 2 crudes. Apparently this mill was unsatis- .
factory, as it was taken out of service in 1921, and the operator reverted to hand-
cobbing the two longer grades.,

Under the ownership of Johns-Manville the property became the largest producer
of asbestos in the dlstrict, and the workings developed into the largest asbestos
mine in the Thited States, In 1936 the neme of the association was changed to the
Johns Manville Products Corp. A modern fiberizing mill was completed in 1942,

This plant treated a large smount of material from old dumps and mine f1ills and

also newly mined ore until the mines were considered exhasusted for large-scale
mining. The mill and mine plant were dismantled in 191+5, and all but the 22 patented
claims were relinguished.

Late in 1951 the property was acquired by the Western Chemical Co. A small
temporary plant was erected to clean snd fiberize dump msterial. In 1952 the
company constructed a cruding and fiberizing mill to beneficiate its own production.
Custom milling also was accepted.

Geologlic Setting

The property is situmted on both sides of the canyon of Ash Creek, a perennial
tributary to Salt River. Troy quartzite rims the canyon walls. A section of Mescal
limestone lies between thick diabase sills below this gquartzite, The lowsr dlabase
forms the bottom and sides of the stream bed. At various places the limestone
section is gplit by minor diabase sills.
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In genersl, the underlying diebase sill is in contact with a horizon of the
lower member approximately 40 to 60 feet below the base of the algal limestone.
Agbestos-bearing zones occur in the bedding of the lower member at three constant
intervals, The tommeost zone is immediately under the base of the algal limestone,
and lower zones occur at 33 and 39 feet stratigraphically lower in the sectlion.
On company maps these are named the Pinal, Gila, and Lower Gila horizons, respec-
tively, but, for simplicity they will be referred to as the l-, 33~ and 39-foot
ZONss .

In this ares, numerous discordencies of varisble size and shape, bulging up-
ward from the underlying disbase contact, have been the source of conditions
favorable for extensive mineralization. This is asn exemplification of multi-
structural conditions that is rare in the district.

Mine Workings

Victory mine. - The Victory deposit, situated on the east side of Ash Creek,
18 the site of the discovery that was the preluds to extensive prospecting for
asbestos.

At the beginning of operations mining was conducted from the surface on
three levels: The 33- and 39-foot zones 1n 1 opening and the 1-foot zone at the
top of the lowsr member. As the need arose a hanlage drift was driven 1nto the
diabase below the limestone, from which slde drifts were extended end finger ralses
put up. These raises, usually driven at an inclination of 559, intercepted the
differsent levels so that chutes were svailsble tc the miners at approximately 50-
foct intervals. Because of diabase discordancies, stopes on the same stratigraphic
horizon were often at various levels in the mine,

The haulage drift under the north deposit was extended 1,800 feet to the
northeast (fig. 12). A second deposit, some 40O feet to the gsouth, was served by
an east branch of the haulage drift. This drift was continued southsastward for
1,000 feet to the third and smallest deposit, where only the 33-foot zomne was
productive,

At the other 2 deposits to the north, the l-foot zone at the base of the algal
limestone was conslstently productive. The stopes on the 33-foot zone were some-
what more extensive; and, in a considerable pert of the sres, the 39-foot zons was
mined from the stope floor,

In one area of the north workings, s minor zomne 10 feet below the base of the
algal limestone contalned commercial gquantities of asbestos.

From 1943 to 191L5, the Johns-Masnville Products Co. reworked the backfill, re-
covering the shorter grades of fiber that were discarded during the yesrs when only
hand -cobbed Nos, 1 and 2 grades were shipped., At the same time, portioms of the
larger pillers were mined., This remewed activity caused a certein amount of in-
stability, and mich of the area and most of the entries now are caved. In December
1953 the present operator was mining some ore from the surface pillars,

Most of the asbesgtos produced from the Victory mine was soft and of good
tensile strength. However, some areas contained fiber that was fairly harsh,

El Dorado mine, - The El Dorado mine is situated approximately 2,000 feet south
of the Victory mine on the west side of Ash Creek, about 200 feet above the stream
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bed., The contact of the underlying sill, approximately 40 feet below the base of
the algal member, is much more regular than the corresponding contact at the -
Victory mine, although minor discordancies alter the stratigraphic horizon of the
contact .

A mejor normal fault, striking N, 70° W. with an average dip of 65¢ S., ex-
tends across the depesit, displacing the south portion approximsately 15 feet down.
North of the fault, a l1-foot-thick concordant diabase sill occurs in bedding 10
feet sbove the 33-foot zome.

As at the Victory deposit, strata favorable for minerslization occur immedi-
ately under the algsl limestone and at 33 and 39 feet lower in the section. Most
of the output has been made from the 33-foot zone; the other 2 zones have been
mined only by relatively small stopes (fig. 13).

The limestone has a general dip of ebout 5° NE., but local folding has tilted
the beds as much as 25°. The main haulage entry was driven northwestward through
the upward -dipping limestone unit, passing into dishase approximately 200 feet from
the portal. This entry was driven a total of 1,000 feet northwestward. Starting
180 feet from the portal, 1 branch entry was driven northward 550 feet, daylighting
through the hill, and & second adit was driven %00 feet southwest. From each of
these entries, drifts were driven in a regular pattern under the deposit. Raises,
usually &t 50-foot spacing, were put up to the core zones,

The 33-foot zone was extensively stoped. In the central part of the mine the
stope was a continuous opening for a length of 900 feet, with an average width of
200 feet, The ore zZone, carried on the back of the stope, was 5-1/2 feet above the
disbase. On the north side the stope was terminated againszt a diabase roll that
cut up through the ore horizon and continued concordant at that level., The
limiting factor on the south side of the stope was the decreasing fiber content,
and near the west end it was the previously mentioned fault.

A winze exposed continuation of the ore body in the down-faulted block, The
haulage drift was extendsd under this ares, and considerable fiber was mined from
the lower block,

Some stoping was done from the north entry above the contact of a disbase sill
that wedged out near surface. 5Stopes also were developed at the other end of the
mine south of the fault,

The 39-foot zone oceurs in the limestone at the base of the previously men-
tioned disbase wedge. Near the surface a small stope underlies this ares.

The l-foot zone has been unimportant. It has been intersected by raises =t
various Dplaces in the mine, but only at three places were commercial quantities of
fiber found. Near the main entry a stope was developed over an ares of 300 by 150
feet, and 200 and 500 feet north 2 small stoped areas are present.

In general, the fiber produced from the El Dorado mine was soft and of good
tensile gtrength. Only occasional lenses of semisoft to fairly harsh fiber were
encountered.

From 1943 to 1945 the compeny reworked the backfill, but not as extensively
as at the Victory. Although some of the entries and stope areas are caved, most
of the workings are still accessible,



Figure 13. - Plan and sections, Eldorado mine. Western Chemical Co. {(Asbestos Division).
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Other deposits, -~ Across the canyon to the west of the Victory deposit a series
of 20 adlts was driven, prospecting a mineralized Zone in the algal limestone
immediately under m disbase s1ll. A few of the adits om the west end of the deposit
opened into a small stope. The overlying disbase was somewhat decomposed, =and all
these workings are caved. It is said that soms soft fiber was recovered, but much
of it was harsh.

Above the diabase sill and 1,000 feet south, & small deposit was worked by
seversl adits and narrow stopes.

Mill

The Western Chemical Co, has devoted most of its operations to recovering and
processing fiber from the old mill dumps. Smell quantities of new fiber have been
mined from near the surface at the Victory and El1 Dorado mines. A cruding and
fiberizing mill was constructed in 1952, which has a capacity of 10 tons of mill
rock per 8 hours for the cruding plent and 20 tons of fine dump material for the
fiberizing section. The cruding section is available for custom milling.

The flowsheet of the mill is shown in fig. 1k,
Triple Star Mining Co.

The Triple Star Mining Co. 1s developing a prospect about 1-1/2 miles south=-
west of the Western Chemical Co. operation (the old Johns-Manville Chrysotile camp) .
The company 1s & partnership consisting of Sam and Carl Donato, Mabel Stansbury,
and Manuel Mariscal. There are 15 claims in the group, 5 of which are held by a
lease-option agreement with George and Victor Mariscal; the remainder are new
locations.

The property is in approximate sec. ¥, T. 4 N,, R, 17 E., unsurveyed, of the
Croock National Forest. The workings are accessible by a 1.2-mile road that branches
wegtward from the old Chrysotile Road 1.5 miles from its Junction with U, S. high-
way 60.

The compeny began work in mid-Februsry 1954. An adit has been started on the
hillside north of the road, where a li-inch serpentine zone contains a total of 4
to 5 inches of soft and semisoft asbestos in several veinlets, 2 of which show
fivers 3/% inch to 1-1/2 inches in length, The tensile strength is fair and prob-
ably will increase away from surface weathering, The altitude of the working is
approximately 5,100 feet.

The mineralized zone is 32 feet stratigraphically below the base of the algal
member and T5 to 80 feet above the top of a heavy diasbase sill. The limestone
bedding strikes W, 25° W. and dips 12° SW. An upward discordancy of the sill to
the west and one small outcrop of diebase on the hillside to the east suggest that
the sill is much closer to the mineralized zone within the hill than at the surface.

At the time of the examination (early March 1954), cobbed ore was being sacked
for a mill test.

Small amounts of asbeshtos are mresent in three shallow cuts just above the
dlebase contact near the rosd, About 1/2 mile west, on the point of a hill and
approximetely 400 feet higher than the Triple Star workings, an old, crocked, 50-
foot adit prospected an outcrop thet showed 2 inches of harsh, red, iron-stained
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asbestos in massive beds & fow feet above a diabase sill. The fiber zone virtually
Pinched out within 20 feet, as the underlying disbase rolled upward and distorted
the bedding. The adit becams a ralise mnd followed the limestone until it was cut
out by an overlying, highly altered diasbase structure. Copper mineralizetion was
Iresent in the limestone near the asbestos zone as halos of green oxide surrounding
small chalcocite nodules.

Fourth of July Prospect

The Fourth of July prospect is on one of a group of claims, which originally
were located bafore 1928. The clalms have been relocated several times under
different names, but the above name retains local favor. Four claims covering the
imnediete aree are now owned by G. L. Noel of Holbrook, Ariz,

The property 1s ahout 1-1/2 miles southwest of the Regal mine in the Crock
National Forest in approximaste sec, 11, T. 5 N,., R, 16 E,, wnsurveyed., It is
accessible by a 3.2-mile dirt road that branches routhwestward from the Regal mine
road 6.3 miles from U. S. Highway 60. The workings sre near the top of a ridge on
the east side of an unnamed draw, tributary to Salt River, which is asbout 1 milse
to the north.

In a horizontal distance of 100 feet, 4 prospect adits have been driven on a
favorsble unit of the limestone, which is 10 feet above a thidk diabase sill and
about 25 feet stratigraphically below the base of the algal member of the Mescal
limestone. The altitude i1s approximately 4,600 feet. The diabase has en undula-
ting, concordant contact, which is reflected in the limestone as minor anticlines
and synclines.

The south adit is 10 feet deep from a 12-foot opencut. The mineralization is
confined to a 2- to 2—1/2 ~foot serpentine zome immediately under a 4-foot massive
limestone bed. The serpentine is weathered and chalky., The upper 4 to 5 inches of
the zone contain a total fiber content of 1-1/2 inches, with fibers up to l/@ inch
long that have been squeezed by slight hbedding-plane faulting. The lower 10 inches
of the serpentine zone conteins & total of 2-1/2 to 3 inches of fiber In numerous
veinlets, all of which contein partings that make the individual strands very short,
The fiber of both zZones is weathered and wesk.

A 10-foot opencut 50 feet north contains only 1/2 inch of harsh, spicular
fiber.

Thirty feet farther north a 50-foot adit wes driven N. 60° E, into the hill,
A stope was opened for about 35 feet of this length and to a width of 35 feet. It
iz backfllled, so only the east and north faces can be seen. The asbestos zones
are in a L-foot serpentine end serpentinized zone., About 2 Ffeet below the top of
this zone 18 & 3-inch band of bone, thst is, fibrous-appearing serpentine that is
not quite asbestiform. Immediately below this is 1/2 to 1 inch of fiber that is
almost soft but is weathered snd somewhat wesk. At the bottom of the serpentine
zone are several 1/8- to 1/b-inch veins of harsh fiber., In 1949 the operator told
the writer that he hed mined from here 10 tons of cobbed material, which produced
1,300 pounds of No. 1 end 2 tons of No. 2 soft crudes., No breakdown was given of -
the lower gredes.

Thirty feet north of this working a 20-foot opencut was made on this game zone.
Very little fiber was seen in the material from the final blast that wes not
shoveled away from the face.
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Overburden obscures any extension of this cutcrop beyond elther end of the
explored area. )

Punto Negro Group

The Punto Negro group of four claims is owned by Lawrence D, Poor, They are
gituated on the south side of the Salt River Canyon at an approximete altitvde of
4,000 feet, about 1 mile south from the junction of Cibecue Creek and Salt River.
The property 1s in the Crook National Forest in approximate sec. 32, T. 6 N., R.
17 E., msurveyed. The property is accessible by a l-mile trail westward from
Kyle's "Tin House" access road 0.4 mile north of the Canadian mine. The property
waeg located by John Brocco in 1921 and acquired by Poor in 1953.

Several cuts and adits have been excavated near the top of a limestone unit
that lies beneath a thick dizsbase sill. ZErosion has removed all Tt a thin layer
of this diabase on the mesalike top of a ridge, so the asbestos zones are only a
few feet below the surface. The relatively level limestone formation and under-
lying Dripping Spring quartzite form steep cliffs facing Salt River.

A 120-foot adit, driven S. 28° W., shows 2 asbestos-bearing zones 2 and 3-1/2
feet below the diabase contact, At the end of the adit the disbase rolls down-
ward, cutting off the limestone in a S. 30° W, direction. Near this discordancy,
the upper serpentine band contains 1 vein of 1/2 ~inch soft fiber, The lower band
shows sn inch of jointed, falrly harsh fiber. Elsewhere in the adit the zones
contain numerous narrow fiber veinlets, This adit, locally known years ago, as
the Black Beauty, is on the easternmost claim, Punto Negro No. 4, A small sur-
face pit about 30 feet west has opened the upper zone and shows several veinlets
of short fiber. North along the cliff face, on claim 3, a 170-foot adit bears S.
559 W, At 9 feet below the diasbase contact, & 6-inch serpentine band containg a
total of 2 inches of short fiber in several veinlets., A similar zone is 2 feet
lower . Minerslization weakens about 100 feet from the portal,

Mineralization has been exposed by & cut about 200 feet northwest and by a cut
and 10-feoot adit farther west. In these openings, near-surface slumping has broken
the limestone into blocks having various attitudes, so the zones cammnot be traced,
Some of the blocks show an aggregste total of 2 to 3 inches of ‘ashestos. Back from
the rim of the mega, several caved plts show indications of fiber in the dumps,

In general, the asbestos observed in the various workings, where unweabthered,
was short fiber of semisoft quality. At the face of the adits, the asbestos zones
were not more than 15 or 20 feet below the surface. A few tons of the shorter
grades of asbestos may have been produced from the adits.

A perennial spring issues from the contact of the Dripping Spring quartzite
and the Mescal limestone near the bottom of the canyon on the east side of the
claims.

G. and H, No. 1 Prosgpect

The G. and H. No., 1 prospects are on two contiguous claims owned by Walter W,
Henderson and partners. The claims sre situated in the Crook National Forest in
sec. 1, T. 2 N.,, R, 1k E., unsurveyed, at an average altitude of 3,600 feet, Access
to the property is gained by traveling north on State Highway 88 (the Apache Trail)
from its junction with U. S, Highways 60 and 70 for 1l1.1 miles to DeVore Wash, A
rough, steep trail 1.6 miles down this wash goes to the top of the ridge to the
easgt, where the southernmost deposit is located,
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This ares has been Intricately faulted and tilted, The southernmost workings
are in lower Mescal limestone, which is exposed in the saddle of a north-trending
ridge of & steep escarpment. The limestone beds strike N, 30° E, and dip 28° SE.
The lower pit containg patches of short, harsh asbestos 1n brecclated limestone.
Fifty feet northeast and sbout 30 feet higher in elevation, another pit exposes a
vein of l/B-inch harsh fiber. The two occurrences are thought to be in the same
stratigraphic horizon, which has been offset by a fault. The mineralization is cut
off to the south by & discordant diabese structure and to the west by & breccia
zone, The bedding that contains the asbestos 1s about 25 feet above the top of the
Dripping Spring quartzite.

Approximately 600 feet northesst and on the back slope of the hill a cut has
exposed small amounts of harsh esbestos ad]acent to and under a discordsnt disbase
s1ll that dips 30° to 40° SE. In a second cut, somewhat lower on the hill, traces
of asbestos were seen In fragments of limestone breccla. Harsh asbestos as much as
1-1/2 inches long was seen on the dump. The limestone of this section is thin
bedded and shaly.

The Phillips Ashestos Co.

The Phillips Asbestos Co., one of the mrincipal producers of the district since
1940, owns a large group of claims adjacent to the west boundary of the San Carlos
Indian Regervation, The property is gltuasted in approximate secs. ’4, 5, 8, and 9,
T. 5N., R. 17 E., unsurveyed, of the Crook National Forest, 4 miles west of U, §.
Highway 60 on the Phillips-Regal road.

The compsny has denied permission for publicetlon of sny description of its
various mines or of its mill.

Fort Apache Indlan Reservation

The Apache Mine (Crown Asbestos Mines, Inc,)

The Crown Asbestos Mines, Inc., is the lessee of a group of 20 claims and a
fractional claim. The clalms, leased from the Fort Apache Indlan Reservation, are
situated on the west: side of Salt River Draw in approximate secs. 7 end 8, T, 5 N.,
R. 17 E., unsurveyed,

The property is % road miles mortheast of Globe. It is reached from the
Salt River Bridge on U. S. Highway 60 (43 miles from Globe) by following the Indian
Bervice road 9 miles down the north side of Salt River thence 3-1/2 miles north on
the mine road., The maln working is &t an altitude of 3,850 feet. The camp is in
a8 saddle sbout 500 feet sbove the mine workings.

History

The original location of seven claims was made in 1923 by Roy Reidhead under
the name of the Seven Star Group. Very little work was done until 1938-41, when
Dr, A, J. McIntyre and associates relocated end leased the claims under the name of
the Apache Asbestos Mines, Inc. The property then was mccessible only by a rough
8-mile trail from the Salt River Bridge. Production was only desultory during this
period.

A minersl access road was constructed down Salt River from the bridge in 1943,
and later a 1-1/2-mile spur road was built up Salt River Draw. In 1948 Grady
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Gulledge, one of the operators of the Globe Asbestos Mill at the time, secured
power of attormey from McIntyre, and some asbestos was produced in 19L8 and 1949,
The mill rock was rough-cobbed to an egtimated 20 to 25 percent fiber content,
burro-packed 1-1/2 miles from the mine to the end of the spur road, and trucked to
the Globe mill.

By change of stockholders, a new group, headed by Louls Rayes, tock over the
lease in 1951, constructed an access road to the mine, established a new camb,
added 12 claims to the group, and produced comslderable asbestos in 1951 and 1952.
The Crown Asbestos Mines, Inc., Fred W, Kreider, general manager, tock over the
leage in June 1953 and it hag produced congistently since that time.

Geologic Setting

The claims are located on the precipitous west side of Salt River Draw. On
the canyon wall, the full thickness of the Mescal formation is exposed, underlain
and overlain, respectively, by Dripping Spring and Troy quartzite. A thick dia-
base sill separates the Mescal and Troy formations, and two generally concordant
gills have split the lower limestone member, Of the 2 lower sills, the upper is
more than 50 feet thick. The lower has a thickness varying from 5 to 10 feet,
Between the 2 a 10- to 20-foot stratum of limestone is present.

This thin limestone unit can be traced intermittently along the canyon wall
for over 3,000 feet. At various places along this ocutcrop where the exposures are
accessible, a serpentine zone usually is present near the top of the gtratum. In
general, this zone 1s asbestos bearing, conteining from traces to more than 1 inch
of asbestos, and &t the 2 mined areas it contained several inches of soft fiber.
This horizon is approximately U0 feet stratigraphically below the base of the
algal member,

Mine Workingg

No. 1 mine. - The main, or original, workings are on claim 5, where the zone
has been developed to a depth of 500 feet and a maximum stoped width of 250 feet
(fig. 15). The limestone bedding dips about 3° NW, The deposit is localized in
8 belt of moderate thrust faulting that deformed the beds and caused an increase
in the fiber content. Within the mine, the serpentine zone varied from 8 to 18
Inches 1n thickness and contained fiber velns, usually cloge together, that ranged
from 1 to 3-1/é inches in total thickness. Lenses have been mined that contained
considerably more asbesgtog than is indicated above., The limestone in this area is
10 to 12 feet thick, and the ore zone 1s approximetely 3 feet below the overlying
dighase contact.

The deformation casused by the thrust faulting decreases at depth; the most
advanced faces expose 1 to 3 Inches of fiber, which, because of partings, usually
is short.

No. 2 mine., - This mine, (gee fig. 16) on claim 9 about 1/2 mile north of the
No., 1 workings, wag opened in 1952, and a small amount of asbestos was produced.
Tt then was accessible only by & narrow 1ﬂ2ﬂmile trall from the end of the road at
the No, 1 mine. All equipment was burro-packed to the site, consequently the work
was of limited extent. Four adits, 4O to 90 feet in length, were spaced equally
along & quarry face approximately 200 feet long, There was a little stoping, but
none of the drifts were interconnected.
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These workings exposed an average of 8 to 10 inches of serpentine that con-
tained 1-1/2 to 4 inches of total fiber, probably averaging slightly more then 2
inches. This area likewige is in a belt of moderate thrust faulting., The lime-
stone stratum here is 12 to 15 feet thick, and the ore zone is approximately 5
feet below the overlying sill.

The present operator comstructed a road to the site, "dozed" off the overlying
diabage at the front of the deposit, and mined considerable asbegtos by quarrying,
In April 195k preparations were in progress for mining the deposit by underground
methods.

All the asbesgtos of these two mines is soft and of excellent tensile strength.

Work on Apache claim 1. - In 1952, some asbestos was produced from a bench cut
on claim 1, approximately 1Aa mile south of No, 1 mine. The cut, 30 to 40 feet wide,
is In & segment of limestone 250 feet long overlain by a concordant diabase 511l
and cut off on each end by discordant disbase structures, On the face of the cut
a 12-inch serpentinized zone, 20 feet below the overlying sill, contains numerous
narrow veinlets of slightly harsh ashestos. Two adits were driven from the face
of the cut, Each showed decreasing mineralization and penetrated a discordant
disbase structure approximately 40 feet from the portal.

Mill

Construction of & small cruding mill on the property was completed Im April
1954%. The capacity is & tons of mill rock per 8 hours. The flowsheet is shown on
figure 17.

Apache Extension Group

The Apache Extension group of 10 contiguous claims ie held under lease from
the Fort Apache Indisn Reservation by Grady Gulledge smd Clyde Sslmons. The claims
are leid side to side on the emst side of Salt River Draw, across the canyon from
the Apache claims of the Crown Asbestos Co. (fig. 15). They are situated in approxi-
mate sec, 8, T. 5 N., R. 17 E,, unsurveyed.

The property is reached from U, 5. Highway 60 by following the Indian Service
road down Salt River for 6 miles thence morth up Salt River Draw for 1 mile to
the end of the road., The mine area is accessible by a steep, l-mile trail,

Geologic Setting

The Apache Extension cleims are located along the precipitous east side of
Salt River Draw at an average altitude of 4,000 feet. On the canyon wall the full
thickness of the Mescal formation is exposed, underlain and overlain, respectively,
by Dripping Spring end Troy quartzite, A thick disbase glll separstes the Mescal
limestone and the Troy quartzite, and two generally concordant sills have split
the lower limestone member, Between these 2 sille is & 10-foot-thick limestone
stratum that contains the mineralization, This seme stratigraphic sequence is
exposed on the west side of the canyon on the Crown Asbestos property.

Mine Workings

The favorable limestone stratum is exposed for only about 400 Peet of outcrop
length. Elsewhere heavy overburden covers the formations. An adit has been driven
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35 feet northeast Into the limestone, A small stope has been opened from the west
wall of the adit.

A shattered zome at the portal contains a total of 3 to 4 inches of weathered
fiber. Within the adit and stope, the 12-inch serpentine band contains an average
of more than 1 inch of fiber. The north face of the stope exposes up to a total
of 2 inches. The thickest veinlet is found invariably at the bottom of the ser-
pentine band, where fibers reach a maximum length of 3/4 inch. The remainder of
the asbestos 1s scattered in veinlets throughout the zone.

The gerpentine band here 1s midway between the overlying snd underlying dia-
base contacts. The upper 5111 is 50 or more feet thick; the lower sill is generally
10 feet thick,

Overburden obscures the limestone to the northwest, but along the outcrop
southeastward three plts have been dug, At 350 feet from the mine, a cut exposes
8 inches of serpentine containing more than 1 inch of short -fiber veinlets. The
underlying sill here is 3-1/2 feet thick.

A gecond cut 150 feet from the mine shows many flber veinlets, Except in the
shallow weathered zone, all the fiber in this deposlt is very soft and of excellent
tenslle strength.

Salmons works this deposit intermittently, using hand steel. The rough-cobbed
ore is packed to the road on burros. The property was idle when visited in August
1953.

Stansbury Deposit
(Arizona Asbestos Mining Co.)

The Arizona Asbestos Mining Co, is producing asbestos under an operating agree-
ment with lessees of two claims on the Fort Apache Indlan Reservation. Access to
the property is by & fair 1l0-mile road, which turns eastward from U. 8. Highway &0,
53 miles from Globe and 10 miles north of the Salt River Bridge. The claims are in
approximate sec, 30, T. 6 N., R. 19 E., unsurveyed,

History

The asbegtos outcrop was discovered by Roy Reidhead about 25 years sgo, but
owing to its inaccessibility, no lease was tsgken at that time. Late in 1951 nego-
tiations were conducted with a major asbestos company, and a lease on two claims
covering the outcrop was secured by Wayne Stansbury, William O 'Dell, and Roy Reid-
head, The latter then transferred his insterest to a trustee of the company. A
road was constructed over rough terrain and down into the Salt River Canyon. The
asbestos zZones were exposed by 30-foot faces in 2 bench cuts, which had a combined
length of et least 1,000 feet. No attempt was made to save the ashestos content
of the material that was "dozed" over the bank., After an examination by its
gecloglst and engineer, the company relinquished the option.

In July 1953 the Arizona Asbestos Mining Co., a partnership consisting of
Henry Brewer aznd Herb Drees, began mining. About the same time, one of the lessees
salvaged several thousand dollars worth of fiber from the dump of the north bench
cut. In January 1954 the Stansbury interest was transferred to Goldie Hunssker of
Globe. '
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Geologic Setting

This deposit is 15 miles east of the Salt River Bridge along the course of the
river, or approximstely 12 miles beyond the last previously known asbestos deposit
north of the bridge. It 1s on a peninsule formed by 2 "tight” bend of the river
(fig. 18) and is obviously part of an upfaulted block, The sequence of formations
from the river upward snd the estimated stratigraphic thicknesses at the north cut
are as follows: Dripping Spring quartzite cliffs, 50 feet; Mescal limestone seg-
ment, 75 feet; dlabase sill, 75 feet; Devonlian limestone, thickness undetermined.
At the south cut the sequence is similar, except that about 150 feet of Dripping
Spring quartzite is exposged above the river,

In the cuts and at other exposed outcrops, there are numerous asbestos-bearing
zones in the limestone gection 24 to 30 feet below the bottom of the disbase sill.
The mineralized zones mre cut off by a downward thicknening of the overlying disbase
5111 at the south end of the south cut.

Deposit

Agbesgtos veins appear more or legs continuously over & length of at least
2,500 feet on the northern side of the peminsula. A bench cut 300 feet long wes
mede near the northern end of the outcrop. Another cut 700 feet long was mads
around the point of the hill about 2,000 feet to the southwest. Both cuts expose
the limestone beds beneath the slightly discordant diabase sill, The attitude of
the limestone bedding is remarkably congtant, The strike varies from N. 20° to 30°
£, and dips range from 20° to 30° gE.

A.F. Shride, Federal Geologicael Survey, noted the stratigraphic sequence and
strength of mineralization of the zones in April 1953, the results of which are
generalized as follows (assigning letter designations to the zones for purposes of
discussion):

North cut South cut
Ft. below Total inches FL. below Total inches
Zones diabase of fiber diabase of fiber
J Lka/2 '} Local occurrences
I 5 )
H 9 0 - 2
G 10-1/2 1/2, - 1-1/2 harsh;
Ave. + 1-1/2
F 6 -1/2 gemisoft 14.1/2 0 - 3-1/2; ave.
1-3/4 harsh
B T Irregular nodules
- 0-3/4; ave, 1/L,
D 8 3/4-1-1/2; ave, + 1
soft, spicular
c 15-1/2 0-2; ave, 1-1/4 soft
B 17 3/4-3-1/2; ave. + 1-1/2 soft
A 241/ 1/4 - 3-1/2; ave. - 2 soft

Zones A, B, C, in massive limestone bedding, are continuous in extent but
variable in fiber content. The remainder are in thin beds and are more or less dis-
continuous; any possible preduction from them would involve serious mining problems.
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It will be noted that the original henching of the scuth cut did not expose
the lower zones in the face of the cut. The company is producing fiber mainly
from the two lower zones., It 1s increasing the depth of the south cut to expose
the lower zones. At one point where zZone A has been exposed, there is a total of
2 inches of soft fiber, half of which is in l-inch strands, At this place the
upper veins are discontinucus, each containing less than 1 inch of fiber that is
either harsh or spicular.

About 100 feet gouth of the north bench cut, the operator has driven a 60-
foot incline, averaging 12 feet wide, down the dip, Vein A is carried on the floor
and shows a total of 1-1ﬁ2 to 3 inches of semisoft fiber of good strength. Much
of this asbestos 1s 1 inch or more long, Unfortunately, the fiber is spicular
(not coherent), and much is lost in the waste. Vein B, about T feet higher, con-
taing 1 inch of fiber with partings. A strike adit also has been driven near the
incline. Vein A shows only traces, vein B contains an average of 1/2 inch of soft
fiber, and vein C appears only sporadically. A zone midway between A and B appears
intermittently, but the fiber content is low.

An adit and an Incline are being driven szbout midway hetween the north and
south cuts. In the 10-foot-wide, 65-foot incline, vein C contains a total of 1
inch of soft fiber; vein B, 1 inch of semisoft; and vein A is virtually nonexistent
here. A L40-foot branch from the incline shows similar mineraslization at the face.
At the surface a vein 5 feet above vein A showed a totsl of l-l/? to 3 inches of soft
fiber, but within a few feet it became nodular and occurred sporadically. At the
same place, an adit has been driven along the strike of the beds for 160 feet, In
the length of the drift, vein A varies from 1/2 to 1-1/2 inch total fiber, and B
shows 1/2 to 1 inch of fiber with partings.

From the various workings, a moderate but regular production of soft and semi -
soft fiber was being made in early 1954, A crew of 10 men was employed at the time
of the inspection in March 1954.

White Tail Group

The White Tail group, consisting of two claims, is held under lesse from the
Fort Apache Indian Reservation by Arthur Enders. The property is situated in the
southwestern portion of the reservation in spproximate sec. 24, T. 5H., R. 1T E.,
unsurveyed. It is 1 air mile north of the U, S. Highway 60 Salt River Bridge, but
by reoad it is reached by traveling westward 5—1/2 miles on a poor mountain road
that leaves U. S. Highway 60, 5.4 miles north of the bridge.

History

The original locatlon, known as the Horse Shoe group, was made by L. R.
Jacobson and . W. Adams in 1921, and a lease was granted the following year. The
Horse Shoe deposit was worked by the San Carlos Asbestos Mining Co., Inc., which
made considerable production in 1922-23 and a small amount in 1926-27.

After this time the claims apparently reverted to the reservation. Arthur
Enders relocated the ground covering the 2 deposits in 1937, secured a 20-year
lease, and produced asbestos for several years thereafter. The property was idle
in 19&3, when the Buresv of Mines conducted exploratory work at the White Tall
No. 2, Only a small amount of stoping has been done since that time.
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Geologic Setting

The property is due neorth of Mule Hoof Bend on the steep side of Salt River
Canyon. The claims lie along the outcrop of Mescal limestone strata approximately
150 feet thick, the upper half of which is algal limestone. Thick diabase sills
overlie and underlle the limestone. The upper sill has been partly eroded, so¢ the
top of the limestone block forms a bench. The entire thickness of limestone and
the upper part of the lower sill form steep cliffs,

The Horse Shoe deposit is on the point of a prominent ridge protruding south-
ward from the general course of the canyon. The minerslizetion is in an aresa that
has been disturbed by a thrust fault and minor normal faulting., Three asbestos-
bearing zones are present on the west side of the ridge in the lower limestone, and
asbestos also occurs along the belt of thrusting in the algal member. On the east
side of the ridge, only the zone immediately under the algal limestone contained
commercial ashestes.

The White Tail No. 2 workings are 1,500 feet southeast of the Horse Shoe
deposit in the game band of limestone. The ore zone is at the top of the lower
limestone In an area of deformation caused by thrust faulting. A low-angle, cross-
cutting disbase s8ill has cut through the limestone sheet back in the hill and
raised a segment of limestone some 250 feet, thus repeating the contemct between the
algal and lower member at a higher elevation,

Magnetite occurs in fairly heavy concentrations In the algal limestone in the
vicinity of the deposits.

Mine Workings

Horse Shoe. - On the west side of the ridge, ashestos was mined from a thrust
. fault zone that is 20 feet above the hase of the algal member. The serpentiniza-
tion was strong and contained numerous veins of soft fiber. This zone was stoped
to a depth of 30 feet in stopes nearly 100 feet long. A surface pillar exposed 5
feet of fractured and sheared serpentine, which contained more than 100 asbestos
veinlets, some of which contained slip fiber,

At the portal of an adit under these workings, three asbestos-bearing zones
were exposed in the topmost stretum of the lower member. A 6-inch serpentine
band, immediately under the base of the algal member contained a total of 3 inches
of fiber. This zone was stoped for a length of more than 100 feet. The zones at
1-1/2 end 3 feet lower usually contained short fiber and were discontinuous and
unimportant .

Other adits and stopes nearsr to the point were mined through to the east side
of the ridge. The mejor zone at the bese of the algal member consisted of 2-1/2
feet of serpentine containing up to 3 or 4 inches of soft, amber-color fiber,

Several other adits and smaller stopes indicated decreasing mineralization to
the south; the veins of the southernmost adit contain bands of bone bordered with
short fiber.

White Tail No, 2, - At this locaelity, the asbestos-bearing strata outcrop under
the algal member about 80 feet below the top of the limestone cliffs and 60 feet
above the underlying dlabase, A northeast-trending, 6-foot, vertical dimbage dike
crogscuts the limestone, Thin sills branch out from this dike and extend into the
limestone for considerable distances. On the east side of the dike 2 adits
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connected by stoping opened the deposit to a depth of 115 feet, The deposit is
localized near the dike and immediately under the bese of the algal member in
limestone warped by a thrust fault.

The asbestos is distributed somewhat erratically in concentrations up to
3-—1/2 incheg of fiber. The quality varies from soft to semimoft and near the face
of the stope appears to be fairly harsh,

The Bureau of Mines explored the limestone block west of the dike in 1943 H/
A thrust fault was encountered that raised the ore zone above drift level. Two
raises were put up to the ore zone, and a few feet of drifting was done on the
ore zone from each ralse, which exposed 3 fairly soft fiber veins approximstely 1
foot apart. A little stoplng has been done in one of these raises since that time,

During the Bureau project, the possibility of asbestos mineralization in the
upper, detached limestone segment was investigated. An oOpencut exposed the favor-
able bed under the algal limestone; but serpentinization was poor, and only a
little harsh fiber was noted.

Loey and Lena Prospect

The Ioey and Lena property is situated on the Fort Apache Indian Reservation
near its southern boundary, approximately 1 mile north of the junction of Cibecue
Creek and 8alt River. Bruce E. Swartout of MdVary, Ariz., and Eugene V. Ethelbzah
are applicants for a lease of +the 62-acre tract that contains the deposit.
It can be reached via the Indian Service road that goes down the north bank of
Salt River from near the bridge on U. S. Highway 60, At 6.2 miles from the high-
wvay, a 1.,2-mile road goes up Salt River Draw to the 0ld camp of the Apache mine.
From this camp a l-l/2-mile steep trail leads northward to the Loey and Lena
workings, which are in approximate sec. 5, T. 5 N., R. 17 E., unsurveyed, at an
altitude of shout 4,300 feet.

History

The loey and Lena claim was originally located by C. O. Reidhead before 1928,
The deposit first was worked in 192829 and sgain intermittently from 1935 to
1940, Only a few tons of hand-cobbed fiber was produced during these periods by
hend drilling. Imn 1943 a small mill was built near the mine. It consisted of &
Jew crusher, rolls, and screens, all small units, The mill never was put in
operation and later was dismantled.

Bruce E. Swartout applied for a lease on the property in 1953.

Geologic Setting

The deposit is situated at the bottom of a high cliff of massive algal lime-
stone overlain by Troy quartzite., The outcrop of the deposit is confined to a
length of about 200 feet. The principal asbestos-bearing serpentine zone ig
immediately under the base of the algal member,. Locally, there is & second zone
about 2 feet lower in the section.

17/ Stewart, L. A., and Haury, P. 8., Arizona Asbestos Deposits, Gils County,
Ariz.: Bureau of Mines, Rept. of Investigations L4100, 19117, 28 pp.



A thick diabase slll underlies the deposlt, but the contact is obscured by
overburden., In & canyon gbout 100 feet west of the workings, the top of the sill
is 25 feet below the algal bage. Approximately 300 feet to the emst, the diabase
appears to have cut up discordently to approximately the base of the algal member,
Because of talus slopes, the exact relation of the diabase-limegtone contact can-
not be seen.

The upper asbestos zone is 8 to 10 inches thick and contains traces to velns
of asbestos totaling 1-1/2 inches in thickness, The lower zone, which contains
asbegtos only In a few places, Includes asbestos veins totaling as much as 1/2
inch, The mineralized area has heen opened by two 50-foot stopes aeveraging 20 to
25 feet wide and by 3 shallow cuts. Except for approximately 50 feet of the
eastern end of the outcrop, where the asbestos is harsh, all fiber exposed is soft
and of high tensile strength.

Wegt of the workings, asbestos is present in the serpentine zone for 50 feet,
beyond which only traces exist in failrly strong serpentinization.

The limestone bedding is horizontel and appears to have been but little
disturbed by the diabase intrusion. A postmineral bedding-plane fault is present
about 4 to 5 feet below the ore zone,

Cibecue Mining Co., Inc. {01d Prochnow Property)}

The Cibecue Mining Co., Inc., 3635 N. 2lst Ave., Phoenix, Ariz., has a lease
from the Fort Apache Indian Regervation for e group of four mining claims, These
claims abut U. S, Highway 60 on the northwest side 2.5 miles northeast of Salt
River Bridge, which is 43 miles northeast of Globe, North of the bridge, 2.8
miles a D.4-mile mccess rosd leads west to the top of a ridge, where foot trails
go to the workings. The property is in approximate sec. 20, T, 5 N., R, 18 E.,
unsurveyed, at an average altitude of 4,350 feet.

The group has been relocated over the general area of claims held in 1940 by
E. E. Prochmow and include hig Roadside mine.

Geologic Setting

The claims cover a segment of the algal and lower member of the Mescal lime-
stone some 3,000 feet long, which {s underlein and overlain by diabase instrusions,
This limestone crops out above the highway around a small semicircular valley,

The upper concordant silll extends around the valley and the lower sill cuts dis-
cordantly up acrosg the limegtone and meets the overlying sill on each side of the
valley, thus terminating the limestone block.

The old FProchnow Roadside mine is on the west slde of the limestone block in
massive limestone about 20 feet helow the top of the algal member and 30 feet below
the overlying concordant sill. This deposit has been opened by 4 interconnecting
adits 40 to TO feet in length. The mineralization is cut off on the south by the
lower sill cutting discordantly upward, joining the upper sill., A 2-foot diabase
dike transects the deposlt. The workings expose 1/2 to 4 inches of harsh, brittle
fiber in 2 zones about 3 feet apart. The greatest concentrationsg of fiber are in
the vicinity of small-gcale thrust faults.

Near the center of the valley, in thin, shaly beds of the lower Mescal member,
2 ghort adits and a small quarry face show minor veinlets of harsh asbestos about
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15 feet above the underlying concordant disbase, About 300 and 500 feet southesast
of this group of workings, a 10-foot adit at each place exposes traces of harsh
asbestos gt the bage of the algal member 12 feet above the discordant diabase con-
tact.

On the east side of the valley, a 30-foot adit in the top of the algal member,
near the dlscordantly rising lower sill, contained numerous velns of harsh fiber
that pinched out in the face of the adilt.

All of the above described occurrences are old workings. The present lessees
opened a smell leng of fiber sbout 400 feet west of the last described adit., The
deposit was 1n algal limestone 55 feet stratigraphically gbove the bhottom of thls
member, A bench cut 60 feet long has been made from which 3 short adits have been
driven that expoge the fiber vein to a maximum of 15 feet from the surfece. The
best showing - up to a total of 3 inches of fiber in an B-inch serpentine band -
is 20 feet below a downwarp of the overlying dishase, The zone appears to thin to
the northwegt and at the face of the 15-foot adit. As elsewhere on the property,
the fiber 1s harsh and of low tensile strength.

Snake Hill Deposit

The @nseke Hill deposit 1s at the bottom and on the north side of Salt River
Cenyon, 1 air mile east of the Salt River Bridge on U, S. Highway 60, or double
that distance along the course of the river. The property was leased from the Fort
Apache Indian Reservation in 1922 by William G, Shanley and partners, and explora-
tion was conducted in 1923-24. As far as can be determined, no work has been done
gince that time,

The reservation mep Indicates this location to be in approximste sec. 30, T.
5N., R, 18 E., unsurveyed. The prospect can be reached from the highway only by
a hard climb down the north canyon wall; there is no trall. At the time of opera-
tions, access to the worklngs was by a trall down to the river on the south side,
thence across the gorge by a car suspended on a cable. The bare cable, some Lo
feet above the river, is still in place.

Geologic Setting

Steep cliffs of Mescal limestone lle ahove a disbase sill that forms the
bottom 100 feet of the north canyon wall of Salt River at this point, The main adit,
at an eltitude of approximately 3,600 fest, 1s situated midway between two nearly
parallel, north-northwest -trending, vertical faults that have dropped and tilted
an BO-foot «wide block within the limestone gtrata. The esst side of the block has
dropped 25 feet, the west side only 10 feet, From the fault block east the lime-
stone bedding 1s folded upward against a crosscutting discordancy in the diabase.
West of the block the diabase 1s concordant and relatively level.

The fsult block has been shattered by minor fault adjustments and bedding-
plane sllps. Asbestos mineralization is present for a few feet at the portal of
the adit, The mshestos zone iz 23 feet above the sill and 26 feet below the hase
of the algal member. A second serpentinized zone, barrem of fiber, is 5 feet lower
in the section,
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Mine Workings

An edit into this deposit Indicetes that the best mineralization wes localized
to a depth of about 30 feet along a shettered zone that wes only & little wider
then the drift. In this distence there appears to have been a total of 3 to &
inches of soft fiber distributed throughout a 12- to 1l6-inch serpentine zone, The
adit was extended N, 209 E, for 50 feet beyond the productive lens, but only minor
stringers of asbestos were encountered.

A drift, branching slightly west of north, wes driven from near the portsl
for 80 feet along a strike-slip fault. Fiber in small guantitles 1s present along
the esst wall. From the end of this drift a crosscut wes extended 50 feet west on
a barren serpentine zone. A few tons of soft asbestogs wae recovered from the
early part of this work.

A second exploration wes conducted sbout U0 feet west of the fault block in
relatively umdisturbed, level limestone bedding, where a lens of l-inch saoft fiber
was present in the lower serpentine band. Carried at floor level, this asbestos
vein split into narrow stringers and pinched out completely st the face of the 60-
foot adit. Twenty-five feet from the portal crosscuts were driven 30 feet right
and left, but they disclosed only irregular, minor veinlets of soft fiber in a
2h-inch serpentine zone. The upper serpentine zone, 5 feet higher (which was the
productive unit In the main workings}, contained up to 2 inches of short, splcular,
somewhat harsh fiber only iIn a 10-foot lens near a small thrust fault at the
intersection of the drifts.

San Carlos Indisn Reservation

Bear Canyon Mining Co.

The Bear Cenyon Mining Co., a limited copartnership, is lessee of 19 claims
on the San Carlos Indian Reservation. The property, 43 road miles northeest of
Glocbe, i1 in approximaste secs, 2 and 11, T, 2 N., R. 19 E., unsurveyed., It Is
accessible by & fair 4-mile dirt roed forking esstward from the San Carlos-White-
river road 17 miles north of San Carlos.

Histogx

The Bear Cenyon property originally was located in 1921 and relocated 1in 1927
by F. J. Lunn, The following year the property was absorbed by the Bear Canyon
Agbestos Co., & subsidiasry of Keasbey & Mattison Co., Ambler, Pa., During the next
2 years the company produced a substantial quantity of crude grades 1 and 2 from &
stope approximetely 2 ascres in extent. Work was suspended in 1930, buildings end
equipment were dismantled and removed, end the property reverted to the reserva-
tion, It laid idle until 1949, when R. G. Robertson and assoclates leased the
claims, constructed a cemp, and erected a mill,
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The mine was operated, under various changes of partnership and management,
through 1953, producing a substantial amount during this period. Total production
of the mine mskes 1t about the fifth largest producer of agbestos in the Gila
County ares.

Geologic Setting

The deposit 1s situated on the east side of a canyon, which has cut through
the regional lava flows to expose the underlying Mescal limestone and dlabase
intrusions, A stratum of limestone, approximately U0 feet thick, lies between
2 dilebase sills that are generally concordant. This limestone sliver is bounded
on the northwest and southeast by nearly parallel contacts of crosscutting diabase,
The diabase structure on the northwest side can be traced umderground dbut pinches
out before reaching the surface. The intrusion caused moderate arching of the
limestone, and at places the beds are slightly folded near the contacts, The
general strike of the limestone bedding is N. 15° to 30° W., end the dip into the
hill averages 12° NE. The altitude of the deposit is approximately 4,300 feet.

The main, most persistent asbegtos-bearing zone is 16 feet above the under-
lying disbase 5111 end approximately %0 feet stratigraphicelly below the hase of
the s8lgal member, Other zones Intermittently contain minsble quantitiesg of asbestos
2-1/2, 4-1/2, and 7 feset below the main zone, This mineralization is present in
areas that have been disturbed by premineral folding.

As shown by pillars In the mine, the upper zone wes & band of 6- to 2k-inch
serpentine that contained veilns of fibver totaling 1 to 5 inches in thickness, In
areas of intense mineraslization, the total fiber content of all zones probably
was about 10 to 12 inches of fiber, a considerable portion of which was 2 inches
or more in length.

Mine Workings

The deposit was mined progressively from three levels, that is, the outcrop,
the upper, and the lower haulage levels. The latter are approximately 40 and 80
feet below the cutcrop entrles, respectively. The lower level was driven from
about 10 feet above the creek bottom and intersected the fiber zone 480 feest
from the portal (fig. 19).

The early operators mined the deposit as one large stope. The back was
supported by numerous pillars, and there was virtually nc backfill, At the time
the mine was reopened in 1949, the maximum dimensiona of the stope were 350 by 500
feet . The present operator has enlarged the stoped area to maximum dimensions of
450 by 600 feet.

With assistance from the Defense Minerals Exploration Adminsitration, the
down-dip extension of the deposit was investigated. C(rosscutting diabase was
encountered 240 feet from the starting point of the incline. Drifts southeast and
northwest along the diabase contact discloged a small asbestos-bearing ares at the
end of the latter drift. Two raises explored the limestone bedding above the
dlabase on the northwest side of the main stope, but only minor mineralization
was penetrated.
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From remmants of asbestos left in pillars and stope walls it appears that mach
of the fiber mined in the past has been semiscft, of moderate flexibility and
tensile strength. An urknown but appreclsble percentage from the central portions
of the stopes has besn soft. The fiber near the crosscutting disbase contacts
tends to be harsh. By selective mining, considerable asbestos has been produced
that meets Govermment spscifications for stockpiling.

Operations at the mine were recessed in February 1954,
Mill

The mill, having a capacity of approximately 8 tons of mill rock per 8 hours,
was erected adjacent to the main haulsge level,

The flowsheet is shown in figure 20.
Sorsen Asbestos Corp.

The Sorsen Asbestos Corp., owmed by William W. Sorsen and associstes, holds
& lemse on four contiguous claims from the San Carlos Indlan Reservation. The
property 1s gituated Iin the northwest corner of the reservation in approximate
secs, 25 and 26, T. 5 N., R, 17 E,, unsurveyed. The claims are adjacent to and
on the east side of U, S Highway 60 about l/é mile upstream from the Salt River
Bridge, where a ghort access road leads to the central portion of the property.

There is no available record of previous lessees, although several old pits
and two short adits Indicate that thig area was prospected a number of years sgo.

Geologic Setting

The claims are situated on the south side of Salt River, where part of the
strata of the lower Mescal limegtone lies between two thick diabase sills. The
continuity of the limestone is broken by dlscordant dilabase structures, forming
three separate blocks, in each of which an asbestos-hearing zone is pregent.

The altitude of the asbestos bhorizons i1s approximately 3,700 feet, or 300 feet
above the river,

In the southern block, an 18-inch concordant sill is present in the limestone
bedding 20 feet under the base of the overlying diabase.

Mine Workings

In 1953, with a551stance from the Defense Minerals Exploration Administration,
the operator "dozed" the outcrop end drove an exploratory drift in each of the
three limestone segments {fig. 21). Thereafter, the company mined adit 1, the most
promising deposit, where the bench cut exposed an aggregate of 2 lnches of soft
asbestos in a zone underlying the 18-inch sill.

At adit 1 drifting and crosscutting established the trend of the deposit,
which appears to be parallel to the discordant diabase contact 100 feet to the
north, Very heavy, blocky ground was encountered, which at places required close
timbering. Slump cracks were encountered, and a major open fissure prevented
further exploration to the northwest in the direction of the crosscutting diabase
structure. Although as much as 2 inches of good fiber wes exposed in the drift,
the back required more timber than was practicable to keep side stopes open,
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Elsewhere, sn area was stoped that contained from 1 to as much as 4 inches of total
fiber, some of which was of No. 1 grade. Although asbhestos of minable thickness
remains, the cperation was temporarily suspended because of the high cost of mining
the heavy ground.

Adit 2 was driven in the limestone block on the north side of the discordant
disbase structure, where an exposure, totaling 2 to 3 inches of short, usually
harsh fiber, was present inm = 24-inch, weathered-serpentine zone, The course of
the adit was planned to intersect the disbase, thus testing the mineralization
near the contact. The mineralization decreased, and less than 1 inch of fiber was
presgent when the dlsbase was Intersected.

Adit 3, approximately 400 feet northwest of adit 2, was begun at a face that
had 2 serpentine zones containing a total of 2 inches of asbegtos. Twenty fest
from the portal the drift encountered a steeply dipping dlabase sill. Limestone
again wag penetrated at 40 feet, but it was barren of minerslization to the end of
the 115-foot adit. A raise Intersected a noncommercial fiber zone 10 feet above
the drift.

Pine Top Group

The Pine Top group of 10 claims is held under lease from the San Carlos
Indian Reservation by G. L. Noel of Holbrock, Ariz. The property is situated in
the northwest corner of the reservation in approximate sec, 14, T, 5N., R, 1T E,,
unsurveyed, The 1,5-mile road to the mine workings branches westward from U, S.
Highway 60, 1 mile north of Seneca.

History

Asbegtos was produced from this property in 1941 by Ned Brown, a San Carlos
Indian, In 1942 the Southwestern Asbestos Corp. (J., S. Michault, general manager)
secured a leage and mined during that year, Production of these two operators
smounted to several carloads of long, harsh fiber. Louis Kuehne and G. L, Noel
leased the property in 1949, Grady Gulledge =nd mssociates later secured an
operating sgreement from Mr. Noel. TUnder this sgreement the Seneca Mining Co.
produced a substantial tonnage in 1951-52.

Geologic Setting

The claims embrace most of Pine Top hill, which has precipitous slopes to the
north and west and gentler alopes to the south and east.

All work has been confined to the north-facing slope, where the formatlons are
well exposed. Overlying the Dripping Spring quartzite, the entire thickness of the
Mescal formation is present, including about 50 feet of the upper siltstone member.
The algal and lower member each has been intruded by thick diabase sills. There
algso are minor wedge-shaped intrusions near the top of the algal member. Remnants
of Troy quartzite caep the hill,

Two mineralized zones are present in the top of the algal limestone immediately
above the contact of the upper, thick sill, BHarsh fiber in varying quantities is
exposed by workings and outcrops for a lenmgth of 2,000 fest. The bedding dips
approximately 10° SE. , 1n the central portion, flattening somewhat to the west
but becoming more steeply dipping to the east.
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The depesit 1s one of the few exceptions in the district that has commercial
quantitieg of asbestos in the algal member. As at the American Ores mine, the
upper part of this member lacks the algal structure that characterizes other parts
of the asbestos region.

Two nexrrow zones containing soft fiber ocutcrop near the base of the limestone
segment that overlies the lower dlabase gill.

Mine Workings (Harsh Zones)

The mine workings at the east end of the outcrop conslst of 4 adits, 2 of
which are connected by stopes (fig. 22). At this end of the deposit the upper
serpentine band, 12 feet above the concordent diabase contact, 1s the productive
zone . BSeven feet lower, the second band contains only minor quantities of
asbegtos. Adits 1 and 3 carry the fiber zone at the back of the drift., Adit 2
was driven with the fiber carried at floor level. The stopes step up or dowm
from one level to the other. The ore zone varies In Intensity of minersalizaticn,
It may be 24 inches thick with 4 to 5 inches total fiber in numerous veins up to
1/2 inch, whereas at other places an 8-inch zome may contain 5 inches of solid
fiber,

Production from this deposit depends upon the specialized needs of the
industry for harsh fiber of low temsile strength. The property has been 1dle for
the past 2 years.

About 1,000 feet west from the previously mentioned work, the outcrop has been
exposed by a bench cut 500 feet long. At various places along this bench 11 adits
have been driven, ranging in length from 8 to 75 feet. In this locality the lime-
stone appears as a wedge between the thick, concordant, underlying sill and a thinner
overlying sill, The thickness of the limestone segment is 16 feet at the east and
50 feet at the west end of the cut. The predominent zone here ig the lower ser-
pentine band, about L feet sbove the underlying diabase contact, All mdits carry
this zone at floor level, The best mineralization is shown in the 75-foot adit at
the midgection of the bench, where a 12- to ll-inch serpentine band contains 3 to
I inches of total fiber, all short and harsh, Only traces of fiber are present at
the west end of the bench, but, in a cliff face about TO0 feet farther around the
hill, 2 serpentine zones contain a total of 1-1/2 inches of jointed fiber.

Lower Prospect Workings (Soft Zones)

The soft fiber zones occur near the bottom of the limestone segment between
the thick diabase sills, some 200 feet stratigraphically helow the hargh-fiber
workings., 4 short adit opens into & 20- by 4#0-foot stope , showing an average of
slightly more than 1 inch of total fiber, some of which is No. 2 length, It is
stated that the Southwestern Asbestos Co. produced about 3 tons of soft fiber from
this stope. The zone is 1 foot below the base of the algal member and about 29
feet above the diabase contact. Fifty feet east of this stope the portal of an
B5-foot adit exposes a I6-inch serpentine zone containing 1 inch of sclid fiber at
the top and several narrower veinlets., Fifteen feet in from the portal the zone
pinches out. This horizonm, containing l/h to 1 inch of fiber, can be traced along
the hillside westward for sbout 300 feet., Approximately 100 feet east, this zome
contains only traces of asbegtos, but 5 feet lower a 12-inch serpentine bend
contains some fiber and considerable bone.
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Ancther minor hand of serpentine, sbout 12 feet lower in the section, can be
traced eastward for at least 500 feet and conteins & soft vein that averages 1/2
inch in thickness. :

Emsco Mine

The Emsco mine was the only productive workings on a group originally lmown
as the Accident claims. The property is on the San Carles Indian Reservation L0
road miles north of Globe. A l-mile access road turns north from the Regal-Phillips
road 1—1/2 miles from U. S, Highway 60. The Regal-Phillips road leaves the highway
1/2 mile north of Seneca. The access road ends at the old mill site, and a 2,000-
foot trall leads down to the workings. ; o .

The mine is in approximate sec. 13,-T. .11--1/2'7N., ‘R. 18 E, ‘unsurveyed .

History

The group of claims was located in 1921 by Robert M. Anderson. Some production
was made by small-scale, intermittent operations until 1928 . The Emsco Asbestos Co.
acguired the property in 1929 and produced a substantial amount of asbestos through
1930 and again from 1938 to 1940, during which time a fiber-cleaning mill was
installed. The ore was delivered to the mill by an aerial tramway.

The Fiber & Metels Products, Inc., acquired the property in 1941 and produced
through 1942, when operations ceased and the surface equipment was dismantled,

In 195) Ned H. Brown secured a lease. BSmall-scale, intermittent production
was made by mining selected areas of the old stope walls. This work was suspended
about mid-1952,

Geologic Setting

The FEmsco mine is situated on the side of the gteep west wall of Mule Hoof
Canyon of Cienega Creeck, 300 feet below the crest of the mesa and szbout 1 mile
south of Salt River. The altitude of the mine workings 1s aspproximately -h,300
feet, Three thick disbase sills gplit the Mescal limestone into four segments.
Above the lower 300-foot-thick sill the limestone segment is sbout 75 feet thick.
The productive ore zones are near the base of this limestone. The 350-foot length
of outcrop of these zones 1s terminated on the north and south by crosscutting
diabase structures. The limestone bedding in the central part of this block is
nearly horizontal, but near the horthern disbase discordancy the beds dip 10° to
25° SE. Numerous small thrusts and bedding-plene faults are present in the upper
level., It is in these areas of deformation thet the concentrations of fiber were
greetest. ‘ )

Mine Workings

Asbestos has been produced from 2 serpentinized zones 15 feet apart. The
lower zone 1s about 1 foot above the underlying diabase, Where it can be sgeen in
surface pillars it consists of a 6- to 12-inch band of serpentine containing a
total of 3 to 4 inches of soft asbestos, some veinlets of which are 1/2-inch fiber.
This zone, carried at floor level, has been mined to the commercial limit by a
stope 170 feet long by a maximum width of 90 feet (fig. 23). Exploration drifts
and crosscuts, totaling approximately 1,700 feet, explored the favorsble bed south-
wegt from the end of the stope. The 6- to B-inch serpentine band ‘contreined traces
up to a total of 2 to 3 inches of short fiber, usually of harsh quality.
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Wilsonﬁ/ states thet s middle, asbsstos-bearing zone was present 5 feet
above the lower zome, '--- usually less than 6 inches thick, but a large proportion
of its fiber is of Crude No. I and No. II length and gquality --." This zone now
is not visible except in the exploration drifts, where it appears as a 2-inch, dark
serpentine band above which 1s a persistent 1/4-1nch fibrous calcite veinlet,
Traces of fiber sometimes are present.

The upper zone, 15 feet above the lower zone, produced most of the fiber
mined from the deposit. A stope carrying the fiber in the back has been opened;
it has maximim dimensions of 300 feet long by 250 feet wide. The ore zone at the
southeast side of the stope 1e cut off by a southwest -trending dike coming up from
the underlying sill, The serpentine zone, which can be seen around the periphyry
of the gtope, is 10 to 20 inches thick. The numerous veinlets of fiber throughout
the serpentine total from 1 to as much as 4 inches of short fiber, usually
fairly soft.

A drift was driven approzimately 400 feet southwest from the end of the stope.
Fiber was encountered for about 100 feet beyond the stope, but it was short and
usually of hersh quality.

Golden Fiber Asbestos Claims 1 and 2
(01d Falls Group)

Late in 1953, Lawrence D. Poor secured Tribal Council spproval of the lease
of two claims from the San Carlos Indian Reservation. The claims, Golden Fiber
Asgbestos 1 and 2, are adjacent to and northwest of the Pine Top claims. The
property, in approximete sec, 35, T. 5 N., R, 17 E., unsurveyed, is accessible by
a gteep trial from a road on the east side of FPine Top Hill. It is part of the
original Falls group that was located in 1921 by Robert M, Anderson.

The claims cover the central part of a north-trending ridge that forms the
eagt side of Mule Hoof Canyon of Clenega Creek., A heavy diabase sill lles between
the Mescal limestone end the Dripplng Spring quartzite, and a higher sill separates
the limestone into two segments.

A thick, discordant projection of this sill cuts through the upper limegtone
strata in a northeasterly direction, forming the saddle across the ridge. Heavy
overburden covers the west side of the ridge, obscuring any possible favorable
zones near the contact, but on the east side shallow prospescts have exposed three
favorable zones on the southeast side of the conmtact of this disbase structure.
Near the top of the ridge & 15-foot adit and small side stope have exposed a 2-foot
serpentine band, near the bottom of which more than 2 inches of soft, golden fiber
is present In several veinlets.

A pit about 30 feet lower on the hillside exposes slumped blocks, some of
which contain fiber veinlets in an 8-inch serpentine bend, Approximately 100 feet
lower, near the top of the sill, a similar zone is exposed. Immediately under
this 60-foot sill, 2 fairly large dumps indicate considersble old work in adits
that now are caved, Cobbed material on the dumps shows strands of fiber as long
as 1 inch.

18/ Wilson, E. D., Asbestos Deposits of Arizoma: Arizona Bureau of Mines Bull.
126, 1928, p. 59,
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On the opposite side, farther to the north and halfway down the ridge, 2
asbestos-bearing zones were prospected by a 50-foot adit. The lower zone, 5 feet
above the top of a concordant sill, contains 1/2 inch of soft fiber. The second
zone, 6 feet higher, contains only short fiber and bone serpentine. This zone
pinches out within a few feet of the surface.

Great View Claims

The Great View clalms were leased from the San Carleos Indian Resgervation by
Ernest Victor in 1952. The property is Just west of U. S. Highway 60, 2.7 miles
north of Seneca, at an altitude of about 4,300 feet. The deposit 1s in approxi-
mate sec. 35, T. 5 N., R 17 E., unsurveyed.

History

The original group of claims was located in 1921, when the reservation first
was opened for asbestos locations. Cobb, Dunaway, and Bartlett secured a lease in
1922, drove an adit, and produced a small amount the following year, Apparently
this property later reverted to the ressrvetion and was idle until leased by
Ernest Victor, who produced a small amount in 1953.

Geologic Setting

The deposit is situated on the west side and near the top of a hill over-
Jooking the Mule Hoof Bend of Selt River Canyon,

The mineralization is In & relsatively small block of Mescal limestone, which
is underlain by a diabase sill and cut off by diabase structures within the hill,
The limestone segment contains the upper strata of the lower member and part of the
algal member, Asbegtos mineralization is present in & zZone immediately under the
algal member and 10 feet above the top of the underlying comcordant sill. A second
and wesker zone appears 1n the algal limestone 20 feet @hove its base.

A thrust fault duplicates these two zones higher on the slops, but very little
ashegtos is contained in the serpentine. Two additional fiber-bearing zones are
present 1n the algal limegtone nmear the top of the hill,

Mine Workings

At the strongest showing of mineralization under the base of the algal lime-
stone, an sdit has been driven eastward for approximately 80 feet , the last few feet
penetrating a dlebase structure that cuts off the limestone. Two side drifis, each
about 35 feet in length, extend northeastward from the adit, The adit and drifts
are wide, indicating that a considerable quentity of ashestos was mined. The 10-
to lhk-inch serpentine zone contains 1-1/2 to nearly 3 inches of green fiber that is
fairly harsh and somewhat spicular.

The underlying diabase sill, here 10 feet below the algal base, is concordant,
but south of the adit it cuts up across the bedding and into the algsl limestone.
To the north, the diabase remaing essentially concordant for approximately 100 feet,
then cuts downward., Frospect cuts on the zone indicate decrsasing mineralization
to the north. Fifty feet from the adit the outcrop averages 1 to 2 Inches of fiber;
100 feet away a short adit shows only 1/2 inch of asbestos; and the zone is barren
200 feet north of the adit, The zone in the algal limestone 20 feet above the adit
shows an 8-inch serpentine band containing spproximately 1 inch of semiscft asbestos.
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Near the top of the hill and more than 100 feet sbove the base of the algal
limestone, a serpentine band contains 1 to 2 inches of total fiber, This deposit
has been worked by several cuts and adits over an outcrop length of more than 100
feet. The fiber is soft, but much of it is slipfiber, In the summer of 1954 the
property was idle,

A few feet stratigraphically sbove this occurrence snother zone conteining
weak mineralization is near disbase that cuts off the limsstone to the east,

Congiderable magnetite occurs at various places in the algel limestone,
Wonder and Silk Clsims

Thepe claims cover an occurrence of asbestos that outcrops on both sides of
Saw Mill Creek at iis junction with Salt River. The claims, situated In approxi-
mate sec. 30, T. 5 N., R, 18 E,, unsurveyed, reverted to the San Carlos Indian
Reservation years sgo. They are accessible by a steep, 1.2-mile, primitive road,
which branches south from U. S. Highway 60, 2,9 miles north of Salt River Bridge.
This road leads down to the north river bank, The river mugt be waded and the
cliffs scaled to reach each depesit.

Eistory

The Wonder and Silk claims were located in 1921 and leased from the San Carlos
Indian Reservation in 1922 by J, E, Malone and W, M. Malone, respectively. A
trall on the south glde of the river was made to the Wonder claim, and & cable
crossing wes congtructed over Saw Mill Canyon to reach the Silk claim. Apparently
very little mining was done, and the claims reverted to the reservation.

W. Louvier and K. Reidhead relocated the claims in 1948, secured a lease, and
conghructed the pllot road into Salt River Cenyon. The venture apparently failed,
as no mining wes done.

Geologlc Setting

A sgegment of flat-lying Mescal limestone between diabase sills is exposed on
the east cliff face of a meander of Salt River Canyon. These formetions have been
cut through by the steep-sided canyon of Saw M1ll Creek, Asbegtos mineralization
occurs in the lower strata of the limestone segment on each side of Saw Mill
Canyon. The Wonder and Silk claims cover the limestone outcrop on the south and
north sldes, respectively.

The thickness of the limestone at the Wonder deposit is about 75 feet snd at
the Silk deposit, not more than 30 feet. The altitude of the bed of Salt River is
3,500 feet, and the deposits are approzimstely 150 feet higher,

Mine Workings

Wonder claim. - Two adits have prospected the depcsit, which lies approximately
& feet sbove the diabase contact. Near the south end of the expogure, & 25-foot
branching adit shows a 1l0-inch serpentine band containing an average of more than
1 inch of total asbestos in several veinlets. The second mdit, 100 feet north, is
50 feet long and near the portal exposes 3/4 to 1 inch of fiber. At the face of
the adit virtually no fiber was seen.



An opencut farther north on the outcrop shows 3 /11— inch total fiber in a zone
5 feet mbove the disbage contact, The gquality of esbestos in this deposit varies
from goft to semisoft.

Silk claim. -~ At this deposit a small amount of stoping has been done from a
short adit, where two zones were worked in the same heading. The lower zone, %
feet above the top of the underlying sill, is sn 8-inch serpentine band containing
a total of 1—1/2 to 2 inches of asbestos. 8ix feet above floor level the back of
the stope exposes s 10-inch zone containing a total of 1 to 2 inches of asbestos.
The quallty of the fiber here is semiscft to fairly harsh,

It is likely that several tons of asbestos was mined from the two zones.
SIEERA ANCHA DISTRICT

For the purpose of this report, the Sierra Ancha district is considered to
include the ares bounded by Salt River on the south and by Tonto Creek and Canyon
Creek, respactlvely, on the west and east. No asbestos deposits are known north
of the latitude of the town of Young.

The district is entirely within the Tonto National Foregt, except for a small
rortion of the Fort Apache Indian Reservation on the east side.

This rugged mesa, known as the Sierra Ancha, is one of the most prominent
topographic features in the central part of the State. Its highest point, Aztec
Pesk, has an altitude of about 7,400 feet. The sierra comsists of a thick succession
of the nearly horizontal format ions of the Apache group., Large bodies of diabase
have been intruded into the strate at various horizons. The Sierre Anchs forms
the east side of the Tonto Valley, and the north side of the Salt River Valley.
Cherry Creek has cut a canyon about lIr,OOO feet deep along the east side of the
slerra, separating it from another high, rugged platesu. Further east this second
plateau is deeply trenched by Canyon Creek, forming a canyon nearly as desp as thaet
of Cherry Creek,

At numercus places within this area, asbestos has been found in favorable beds
of the Mescal limestone. BSeveral mines have been productive. There are numerous
smaller prospects. It is likely that many potential deposits are concealed by the
heavy overburden that exists over much of the area,

American Ores Mine

This group, comprising 32 contiguous unpatented claims, is owned by William G.
Shanley, 450 S. Normandy, Los Angeles 5, Calif. The property is about 37 road
miles from Globe in secs. 19 and 20, T. 5 N., R, 14 E., in the Tonto National
Forest. The claims are at the end of a steep, 3-mile dirt road that goes eastward
up Pocket Creek from the Globe-Young road 34 miles north of the junction of State
Highway 88 (Apache Trail) and U. S, Highway 60,

History

The nucleus of the present group was originally located by Charles Watkins in
1915. Cherles F., Sloan optioned the claims in 1917, organized the American Ores &
Asbegtos Co., and shipped several hundred toms of No. 1 Crude flber to the United
States Asbestos Co. of Lancaster, Pa. In 1918 this company, with the Raybestos
Co., of Bridgeport, Conn., secured contrcl of the mine and opersted extensively in
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1919 and 1920, Peak employment was 275 men, producing hsnd-cobbed crude Nos, 1 and
2 grades. As there was no market for the shorter asbestos, this material was either
thrown Into the stope fill or went over the dumps. By 1921 the then economic limit
of the known ore had been reached. The surface equipment was diemsntled the
following year, and assessment work was allowed to lapse,

W. G. Shanley relocated the property in 1923 and organized the Intermstional
Asbegtos Co. A crushing pilot mill, consieting of a crusher, two sets of rolls
and screens, was built in 1926 to test the yield of stope fill and dump material,
During 2 test runs in 1927 this mill is said to have recovered asbout 140 tons of
crude Nos. 1, 2, and 3 grades from 1,030 tons of rock milled. The larger mechanical
units are still in place, but the whole edifice iz in a bad state of disrepair.

There is no record of production from the mine from 1927 to 1947. From 1947
to the present time several short term leases have been granted. Thege lessees
have worked on mine and mill tailing-dump material and have mined some ore from
pillars and old stope faces. The caved portals of tunnels 16 and 20 have been
reopened.

Geologic Setting

The claims are situated along a northwest-trending ridge on the south face of
the Sierra Ancha Mountains at an altitude of approximately 6 ,300 feet, In this
ares the upper or siltstone member of the Mescal formation is present overlying
the thick bedded algal member, which here lacks the algal gtructure that character-
izes most other parts of the asbestos regicn 1-2/

On the south side of the ridge, in the vicinity of the mine workings, a 10-
foot diasbase sill has been Intruded along the contaect between the upper and algal
members of the Megcal formation, The productive asbestos zones lie immedistely
below the lower contact of this sill in a limestone stratum, which is 20 to 30 feet
thick and is underlain by & thick diabase gill. This thin limestone block out-
crops on the steep hillside slope 50 to 100 feet below the crest of the ridge. It
is cut off on the west by the union of the two s1lls. At about 2,000 feet east,
alluvium obscures the outcrop, but the lower diabase sill appears to be cuiting
up across the limestone hedding and probably likewise joins the upper sill at this
end, The remaining thickness of the Mescal formation is present beneath the under-
lying sill, sbout 500 feet lower in the section. Near the top of this limestome a
serpentine-asbestos vein has been prospected by several small cuts and a 100-foot
adit, but no commercial concentration of fiber has been found. '

About one-half mile north across the ridge on the Pocket Creek side, a similar
thin section of limestone lies between disbase sills. Exposures are poor, but
three dumps indicate that thlg zone had been prospected by adits that now are caved.
Very little asbestos can be seen in these dumps, but Shanley states20/ that soft
fiber of fair length was encountered. .

Mine Workings

The mine workings consist of a series of 20 adits, ranging in length from 40
to 870 feet , exploring an ocutcrop length of 1,900 feet, Some of the adits are
interconnected by drifts and a meze of stopes. Figure 24 is a reduction from a

19/ sShride, A. F., Federal Geol. Survey, oral communication.
20/ Written commnication,
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map Purnished by fhanley. Although dated December 1920, this map ha% been proved
by later surveys@l/ to be essentianlly mccurate, as very little underground work has
been done since that time,

The sdits have been driven into the limestone bed under the 10-foot diasbase
si1ll at the top of the algal member. The msain serpentline-asbestos zone 1s 2-1ﬁ2
feet below the diabsse contact and is notably persistent throughout virtually all
the workings. A less persistent zone 1g 4-1/2 to 5 feet lower.

The most productive area was in the T3 and T5 workings, where the intrusion
of 2 parallel, north-trending, 4-foot diabase dikes have slightly arched the forma-
tions. Between the 2 dikes, a dlabase plug, 60 or more feet in diameter, cuts
through the limestone. Major concentrations of asbestos in both zones were found
in this area of greatest deformation. It is said that conslderable guantities of
4- to 6-inch fiber were obtained in these stopes. Wilson states:22/ "This asbestos
depoeit is unique in having yielded fiber that occasionally was of exceptional
length., Some of its specimens, which were as much as 1% inches long, are bhelieved
to represent the longest crossfiber chrysotile yet found in the world." Addi-
tional explorgtion northward by drifts end crosscuts failed to find extensions of
this ore body,

The limestone stratum 1s cut off by discordant disbase west of T1l3. One
small lens of fiber was found adjacent to this crosscutting diabase. One ammall
stope was developed in Tlhk, but these workings now are inaccessible.

Examination of the accessible workings indicates that in much of the mine
area the asbesgtos occurs in veinlets that are too narrow or the asbestos is too
harsh to form commercial ore, There 1s a promiscuous intermingling of fairly harsh
and soft fiber within the veins. A band of soft fiber may change to harsh within a
few feet; elsewhere, one velnlet may be soft and an adjacent one harsh,

One lessee reopened the caved portal of T16, extended the end of one of the
stub drifts, and encountered a lens of soft, silky fiber up to 2 inches in length.
T20, the easternmost adit, was likewise reopened, Most of the fiber seen in these
workings is harsh. The underlying diabase has crosscut upward in the limestone
unit to within about 3 feet of the fiber-bearing zone,

In February 1954, M. A. Hoffpauir, Jr., and William Haley were reopening the
caved portal of Tl4, A small plant, designed t0 recover fiber from the tallings
dump, has been erected below the base of the 0ld mill, The material is fed manu-
ally to a vertical 2-foot Agnew centropek, elevated by suction to a cyclone, then
passed over & 1l4-mesh shaking screen to remove dust. The fiber om the screen is
aspirated to a second cyclone, where the final product is bagged. The plant is said
to have a capacity of 1 ton of mill feed per hour.

American Asbestos Cement Corp.

The property of the American Asbestos Cement Corp., held by asbestos locations,
consists of 93 contiguous claims (fig. 25). This group, owned by Vance Thornburg
and assoclates, 1s situated in secs. 2k, 25, 26, 35 and 36, T. 8 N., R, 14 E., and

Ih:)
—

/ T8 and westward by Shride 1943. T16 and 20 by Stewart 195k,
22/ Wilson, E. D., Asbestos Deposits of Arizona: Arizona Buresu of Mines, Bull.
126, 1928, p. T1.
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secs. 19, 20, 29, 30, 32, and 33, T. 8 N,, R. 15 E,, of the Tonto National Forest.
The compeny camp is accessible by an 8-mile road down Cherry Creek that branches
southward from the Globe-Young highway 1/2 mile east of the Young post office. A
series of pilot roads leads from the camp to the various deposits.

History

The original claims near Cherry Creek were located by Clyde Eennedy in 1916-18.
Additional locations were made by George B. Wilson and assoclates, and some
asbegtos was produced in 1921, The Riga Asbestos Co. held the property from 1922
to 1924, during which time small shipments of asbestos were made.

In 1927 the Triangle Asbestos Co. was formed and took over the 72 claims,
congtructed a small mill, and produced a considersble amount of the higher grades
of asbesgtos. In the early 1930's the Triangle Asbhestos Co. passed out of existence,
Thereafter intermittent operations were conducted by various lesses. In 1949,
George Kohl secured a lease of the entire property from the Wilson estate and in
November of that year, with associates, formed the Gila Asbestos Co. A mill was
constructed, access roads were "dozed" to various deposits, end mining was con-
ducted.

Early in 1951 the American Asbestos Cement Corp., Ammon Smith, president,
bought out the Gila Asbestos Co. and renegotiated a lease-option with the owners.
Both the latter companies produced & considersble amount of asbestos, part of which
went into the Govermment Stockplle.

The Thormburg interests took over the property in February 1954, and they
continue to operate under the name of the American Asbestos Cement Corp.

Geologic Sstting

Cherry Creek and its tributaries have carved the region with many steep-sided
canyons but have left intervening mesas that stand from 5,000 to 5,500 feet above
sea level, The claims rim these mesas in the vicinity of Cherry, walnut, and
Wilson Creeks. Because of the complex erosional dissection of the regiom, the
extensive holdings of the American Asbestos Cement Corp. cover miles of Mescal
limestone outcrops, The limestone, generally flat lying, is intruded by disbase
sills, which often are characterized by discordant structures. In this area, the
diabase sills and the favorable limestone units are in general close proximity,
consequently there sre scores of places that show varying degrees of asbestos
mineralization,

Only a few of the larger deposits are described here. The smaller occurrences
are too numerous to discuss in this report,

Mine Workings

No. 1 mine, - The No. 1 mine is on the north face of a mesa on Wilson claim
15, The Gila Agbestos Co. reopened old shallow workings here in 1950 and, in the
course of exploration, discovered the lower ore zone from which production was
begun in June of that year,

The limestone bedding dips southeast {into the hill) at approximately 5°. To
facilitate extraction, a haulage adit was driven in disbase 35 feet below the
deposit. At 150 feet from the portal, a raise was put up to the stope. Using a
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slusher at the head of the reise, ore or waste could be alternately scraped into the
raise and trammed to the surface from the chute in the haulage drift (fig. 26). The
mine was operating when the property was acquired by the American Asbestos Cement
Corp. in February 1951.

Two fiber zones have been exposed 13 and 17 feet below the base of the algal
member., The lower zome, from which virtuselly all production has been made, is 7
feet above a thick diabase sill. The favorable horizons are cut off to the south-
west by the sill cutting upward to the base of the algal member. To the northeast
the 5111 remains concordant for approximately 400 feet, then cuts down to a lower
stratigraphic level.

Surface outcrops and mine workings show that the serpentine-fiber Zone pinches
down to the northeast, away from the roll, becoming subcommercial at a distance of
150 feet, Near the roll the serpentine zone had a maximum thickness of as much as
10 inches and Trobably averaged 5 to 6 inches throughout the mine. Approximately
half of this zone was fiber, of which possibly 60 percent was of No. 1 and No. 2
grades, Approximately 300 feet from the surface the mineralization pinched down,
and s fault trending east-southeast cut off the zone. The deposit was considered
exhaugted in November 1951. Pillars were pulled, and caving has rendered the mine
virtually inaccessible.

The fiber that was produced was slightly harsh but of good tensile strength
Part of it was of Govermment Stockpile quality.

No. 2 mine. - the No, 2 mine workings are around the periphery of a small mesa
that is on the Vosburg claim 18, about 1/2 mile west of No. 1 mine. The diabase
sill that 1s in contact with the algal limestons member between the two mines cuts
downwerd into the lower menmber at the south edge of the mesa and remains concordant
to the north. From the discordant section of the sill on the south side of the
mesa, a secondary branching sill forms a wedge between the limestone heds for some
disgtance into the hill.

Three asbestos-bearing zones are present in the No, 2 mine area, The upper
zone is approximately 6 feet below the base of the algal member., The other two
are 13 and 17 feet below the algal; that is, in the same stratigraphic position as
the ore zones of the No. 1 mine, The limestone-diasbase contact is a few feet wunder
the lower zone. A 11l0-foot adit has been driven In this limestone wedge on the
lower and middle zones. The lower contained 1/2 to 2 inches total fiber and the
middle zone only 1/2 inch. Eighty feet from the portal a raise opened the upper
zone. Forty feet of drifting on this level exposed a diabase roll trending north
wegt, cutting off the ore im that direction. A drift follows the disbase contact
for T0 feet, and some stoping was done in the limestone northeast of the disbase.
The best of this deposit showed 1-1/2 to 3 inches of soft fiber.

Cn the northeast slde of the mess, asbestos has been mined from a small
deposit adjacent to & south-trending diabase dike. The workings are reported to
be 140 feet long by a maximum of 40 feet wide, only part of which are accessible,

Asbestos exposed in the pillars adjacent to the dike total 2-1/2 to T inches.
Away from the dike the fiber content decremses, The fiber is soft, but mich of
it ies westhered snd wesak.

On the southwest side of the mesa, a 20-foot adit exposes 1/2 to 1-1/2 inches
of soft fiber in the lower zone. The higher Zones were not observed.
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Home mine, - The Home mine is on a small limestone-capped mesa that is under-
lain by a digbase si1l1 more than 50 feet below the limestone. On the north side
of the mesa, a discordant sill cuts off the favorable horizons. A 2-foot-wide,
nearly vertical, diabase dike cuts through the deposit on a strike of N. 65° W,
This deposit is sald to have been one of the first worked in the district, but the
venture ceased when 1t was determined that the quantity of hand-cobbed grades was
insufficient to maintain operstions. The shorter grades were thrown into the
backfill,

In February 1952 the American Asbestos Cament Corp. reopened the mine and
produced a considersble tonnage of short fiber, The deposit, as outlined by the
stoped aresa, has a maximum length of 250 feet and an average width of 150 feet
(fig. 26). Operations were suspended about July 1952. The serpentine zone averaged
12 to 16 incheg in thickness and contained about 2 to 3 inches of fiber, which was
soft to semisoft. Very little No. 2 length was recoversd. Where the zone con-
tained better-than-average fiber, the ore was recovered by usual stoping methods.
However, the ore zone in much of the area was 2% to 30 inches thick and contained
very short fiber, In this area, development drifts were driven but only the
thickneas of the zone on the sides was mined. The broken ore from these horizontal
slots was loaded into mine cars using a scraper.

Buckhorn mine. - The Buckhorn mine is situated about 2 miles southwest of the
No. 1 mine along the south side of Buckhorn Mesa. The ore zone is exposed in an
outcrop that is approximately 43 feet stratigraphically below the base of the algal
member. Two asheshbos zones about 3 Feet apart ususlly are present. The top of an
essentially concordant diabase sill lies 1 to 2 feet below the lower asbestos zone,
Mineralization is exposed almost continuously along approximastely 1,300 feet of
outcrop. The deposit has been opened for a length of 800 feet by 15 adits and by
extensive stopes {fig. 27). Most of this work was done by the Trisngle Asbestos
Co.

A large part of the stoped area 1s inaccessible owing to backfill. Exsmina-
tion of the accessible adit and stope faces shows veins totaling 1 to 3 inches of
fiber, most of which is soft and of good tensile stremgth. Obviously, during past
operations much of No, 1 and No. 2 grades was recovered., Of the Piber that now
can be seen in the stope faces, only a small percentage is of spinning grade.

Late in 1952 the company, with Defense Minerals Exploration Administration
asslstance, dlamond-drilled for extensions of the deposit northwest of the mine
faces. Marginal ore was indicated in the central portion of the area, and in March
1954 an adit was being driven to test this mineralization. Because of the slight
dip of the bedding northwest into the mesa, this adit was begun in dlabgse several
fest below the ore zone at the outcrop.

. Tony mine, - The Tony deposit is localized in a trough 230 feet wide, which
is formed between two gentle rolls of the underlying diabase sill. The ore zone
is at the base of the algal member and 5 to 6 feet above the sill. The formation
dips northward (into the hill) at about 10°. A northwest -treading, vertical,
strike-slip fault cuts the ore body. The deposit hes been mined by intercommecting
stopes for a width and length of asbout 120 feet (fig, 26). The asbestos observed
was weathered and wesk.

Wolf Springs prospect, - The Wolf Springs adit has explored mineralization in
8 tilted limestone block that 1s discordsntly trunceted by an underlying disbase
s8ill cut off southward in the hill and eastward by topography. The outcrop exposed
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3 inches of weathered asbestog and bone. An adit was driven northward for 160 feet,
penetrating a diabase roll at 85 feet. Following the contact 4O feet east, the dia-
base sill was found to swing southeast, and a lens of mineralization was opened
against the contact. There a l0-inch serpentine zone contained a total of 3 inches
of soft fiber. The same contact was exposed 50 feet to the southeast by another
drift, but the showings consisted of a k-inch serpentine band with 1 inch of fairly
harsh, short fiber. .

No, T prospect. - On the east side of a mesa, sbout 50 feet below the rim,
mineralized zones have been prospected by a west-bearing, 80-foot adit with a right
branch near the face. This drift 1s immediately north of and parallels a roll
that cuts upward through 20 feet of lower Mescal beds to the base of the algal
limestone. Mineralized zones are present & and 10-—1/2 feet below the algal lime-~
gtone in a level-bedded formation, The upper zone contained less than 1/2 inch
of fiber and pinched out a few feet from the portal. The lower zone, carried on
the floor, averaged 2 lnches of pink, harsh fiber over the entire length of the
workings,

The discordant sill south of the adit cuts down to the south and becomes
concordant 20 feet below the base of the algal limestone. A mineralized zome, 4
feet above the diabase, can be traced for several hundred feet south, A 25-foot
adit, 200 feet south of the No. T prospect, exposed at the surface a T-inch ger-
pentine band contalning 2 inches of weathered fiber. This mineralization pinched
out 12 feet from the portal.

Mill

The mill was constructed by the (Glla Asbestos Co, in 1950. Tt 15 situsted
at the main camp on Cherry Creek approximstely 1 mile north of the junction of
Cherry and Walnut Creeks. Various additions and alterations have been made since
the original installetion. The mill has an 8-hour capacity of 15 to 20 tons of
mill rock in the cruding section and 5 to 6 tone of mill feed in the fiberizing
section.

The flowshest is shown in figure 28. The mill was idle in March 1954,

Reynolds Falls Group

The Reynolds Falls claims are in the Tonto National Forest at the junctionm of
Reynolds Creek and its tributary, the South Fork, in sec. 21, T. 6 N., R, 21 E,
The group of 25 contigucus, unpatented claims, which lie on hoth sides of the
streams, is owned by Jomm E. Wells of Tulsa, Ckla.

The property is reached by an ungraded, Y-mile dirt rosd that branches east-
ward from the Globe-Young highway at the Reynolds Creek Ranger station, 49 miles
north of Globe.

Historx

This area first was prospected in 1917 by B. L. Rogers. Williesm Andrews made
a few shimments in 2924 and 1928, after which title passed to Imperial Asbestos,
Ltd. A small mill, consisting of crusher, rolls, and screens, was installed, and
& small amount of asbestos was produced. In 1931 J, E. Wells acquired the property.
It was operated under lease by Richard ¢. Currier and later by Arthur Enders, both
of whom mined considerable asbestos,
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The Bureau ¢f Mines conducted an exploratory program in August snd September
1943 23/ m 1949 George Kohl secured a lease and produced periodically to December
1953. During the fall of 1950 the Gila Asbestos Co, algo produced some asbestos
under this lease.

Because of the difficulty of accéss, work on the property usually 1s recessed
during the winter,

Geologic Setiing

This region 1s in steep, mountainous terrain covered with pine forest. Except
for the high Troy-quartzite cliffs and bed rock exposed in drainsge channels, there
are very few rock exposures, as the steep slopes are heavily covered with over-
burden. The stratigraphic position of the ore zone in the Mescal limestone is in
doubt, although there is wesk evidence that 1t is immediately below the base of the
algal member, which here may not contain the typical algal structure. The mineral-
ized zone is about 65 feet above a thick, concordant diabase sill, the upper sur-
face of which passes under the creek bottom some 600 feet northeast of the mine
workings, The structural control that influenced the deposition of ashbestos at this
extreme distance from disbase has not been definitely determined, as no dikes or
crosscutting features are indicated. There are numerous more-or-legs parallel,
east -west, pre-mineral fractures showing slight horizontal movement, which may be
related to the ore depogition.

Mine Workings

The main workings are situsted on the west side of the South Fork sbout 1,000
feet southwest of 1ts junction with Reynelds Creek near the point where the ore
horizon is exposed in the stream bottom. The portal is a few feet sbove the hottom
of the gulch at an altitude of about 6,300 feet. The formations exposed at the
surface are horizontal., About 50 feet from the surface the attitude of the lime-
stone bedding changes to a westerly dip of approximately 4°. The mine workings
extend about 300 feet west from.the portal and have e meximm stope width of 280
feet {fig. 29). '

Because of Inclement weather and difficulty of access, work was suspended at
this deposit In December 1953. At the time of the writer's survey in February
19514», water was accumulating at the back of the mine, Previous experience has
shown that the mine becomes flooded to the portel level Aduring the winter. The
operstors expected to pump out the water and resume work by early summer of 1954,

Three mineralized zones appear at several definite horizons within a vertical
distance of 9 to 11 feet, The upper zone, which is carried at the top of the
drifts and stopes, is 2 to 4 feet thick., Tt is irregularly serpentinized in a
wavy pattern, with nodular serpentine common. Asbestos occurs at any part of the
zone, usually in several veins on curved surfaces. Consildered part of this zone
is a single, more uniform vein, which is 2 to 6 inches below the curly structure.
The gquality of asbestosg in this entire zone varies from fairly harsh and spicular
to soft, In guantity the total fiber content is varisble., Some areas have con~
tained more than 2 inches of total fiber, some of which is 1/2 inch long. This
zone has been mined at numerocus places in the stopes.

The middle zone lies 2 to 3 feet helow the bottom of the upper zome and
consists of 3 serpentinized bande, each separated by sbout 9 inches of limestone.

23/ Stewart, L. A., and Haury, P. S., Arizona Asbestos Deposits, Gila County,
Ariz.: Bureau of Mines Rept, of Investigations %100, 1947, pp. 25-26,
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The upper band is very persistent, appears everywhere in the mine, and has yielded
most of the asbestos produced from this deposit. It varies from 2 1/2 to as much
as B inches in thickness and contalns 1 to 4 inches of total fiber. Numerous
partings and small, thin plates of serpentine Included in the mass of ashbesgtos
reduce the apparent length of the Individual strands. The middle band is less
importent but has produced some so0ft fiber in places., The lower band, not always
present, is narrow and contains only small amounts of harsh fiber,

The lower zome, about & feet below the middle zone, is exposed only at the
portal of the mine at track level, It consists of a 6-inch serpentine band that
contaeins 2 to 3 inches of harsh fiber. No attempt has been made to mine or explore
this zone.

Across the gulch a 160-foot adit has been driven southeastward into the same
horizon. The upper and middle zones were exposed in this adit. The upper zone
contained only small amounts of fiber. Near the portal each of the upper 2 bands
of the middle zone showed 1/2 to 3/4 inch of fiber, usually with partings. The
strength of mineralization decreases toward the face of the drift.

Any extension of the serpentine -asbestos zones to the northeast is covered
by overburden on either side of the gulch. Several cuts near the mine on the east
side are caved., At the point of the hill above Reynolds Creek one opencut exposes
only bone serpentine. This is thought to be on the same stratigraphic horizon as
the mine workings.

During the Bureau of Mines Investigation of this deposit in 1943, a channel
sample of the entire upper band was cut for 115 feet in the immediate area of the
exploration. The asbestos sample, weighing 1,400 pounds, was milled and produced
about 12 percent No. 2, 20 percent No. 3, and the balance No. 4 and shorter. At
greater mining depths, the proportion of the lower grades appears to increase,

The proportion of fiber to serpentine is much higher in this deposit than observed
elsewhere in the district.

The appearance of the chrysotile from the major band is distinctive. Most of
the flbers of each veinlet show three color bands; the midportion 1s green, the
two extremitieg are amber. The color change Is sharp; and, although & parting
plane usually follows the color contact, often the color bands are an integral
part of single strands. Lenses have been found where a fairly thick veinlet of
entirely amber-color fiber occurs along the top surface of the color-banded

asbestos veins. These occurrences strongly suggest second-generation asbestos
deposition.

Pueblo and Lucky Strike Groups

The Pueble and Lucky Strike groups are owned by the Kyle Asbestos Mines of
Arizona. These clelms, about 57 road miles north of Globe, are situated on the
rugged west wall of Cherry Creek Canyon and extend gbout 1 mile along the cliff
face at an approximate altitude of 6 000 feet. The property, situated In secs. 15
and 22, T. 6 N., R, 14 E. of the Tonto Netional Foresgt, is reached by taking the
left fork of the Reynolds Falls mine road 2.3 miles f‘rom the Reynolds Creek Ranger
Station. From the end of the 2.5-mile Forest Service road to Center Mountain,
Roger Kyle has constructed a 3-mile access road to the Pueblo and Iucky Strike
mines.



Because of rigorous climatic conditions and difficulty of access, work on
these groups is recessed during the winter. Early in March 19511-, the writer was
unsble to reach the property because of snow drifts on the road at the summit.
Lacking up-to-date information, the following brief degcriptionsz are written from
information gained several years ago,

Puebloe Group

This group comsists of 15 claims., The camp site and the major workings are
in the north central part of the property. There the deposit, adjacent to a cross-
cutting diabase sill, exposes four asbestos-besring zones. As seen in the stope
face and pillars, the top veln contained fiber veins totaling 1/1+ to 3 inches in
an 8- to 24-inch serpentine band, A second zone, 6 feet lower, contained traces
to 3 inches total fiber in 10 to 24 inches of serpentine. The asbestos in both
these zones was soft mear the diabase and was harsh on the opposite sides of the
stope. The diabase contact has a general strike of east-west, dipping oo WL
The lower workings, a stope 60 feet long by 20 feet wide, expose zones of harsh
fiber 25 and 32 feet below the top zone of the above mine.

Approzimately TOO feet south from the main workings a 95 -foot adit exposes
soft, amber-color fiber totaling up to 3/4 inch in a wavy pattern snd a few vein-
lets of short, green fiber at the back.

Farther south, adits and quarry faces have been opened on a zone in the
algal member, This zone contains meny nodules of serpentine and 1/1+ to 1-1/2
inches of soft fiber. Most of the asbestos 1s In or near the larger nodules.

North of the campsite, a caved quarry cut 1s present from which some asbestos
was sald to have been produced. A 100-foot development adit has been driven in
the diabase sill below the slumped area, from the end of which a raise is said to
have been driven to test the formation above. Information is lacking on the result
of this exploration and on other recent develomments.

Lucky Strike Group

The Lucky Strike group of sixz claims was located In 1917 by J. C. KEennedy and
M. B. Kennedy and acquired soon thereafter by Charles F. Slocane. Some asbestos
was produced in 1918, In early 1925 the group was leased to the Riga Asbesgtos
Mining Co., which made small shimments during that year. The property changed
hands a number of times in the following years. Roger Kyle acquired the property
from N, G. Hill in the mid-1940's.

The claime adjoin the Pueblo group on the north. A thick diabase sill is
intrusive into the upper part of the lower Mescal formation. At places, 1 and
sometimes 2 narrow sills Invade the limestone above the main s11l, and a few dikes
are pregent. Asbestos-bearing zones can be traced Intermittently for & length of
1,500 feet. Numerous cuts and adits have been driven along these zones. One
deposit contains a stoped area of approximately 100 by 100 feet. Showings in
pillars indicate that considerable fiber of grades 1 end 2 must have been produced.
The fiber is of good quality, is soft, and has high tensile strength. Kyle has
opened & similar stope on another deposit farther south.

At several places a harsh zone lies 35 feet gbove the soft horizon, and con-
siderable fairly long fiber has been recovered.
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Globe and Miami Groups

The Globe and Miami groups are owned by the Kyle Asbestos Mines of Arizona,
This area is in the steep foothills of the southern end of the Sierra Anchas, about
1- 1/2 miles south of the American Ores mine and 1,800 feet lower on the mountain

These properties are reached from the Globe-Young highway by turning east 33
miles north of Glohe. A fair l-mile road leads to a house, where the road branches.
The north fork goes 0.7 mile to the Globe mine, which is in sec. 29, T, 5 N., R.

14 E., of the Tonto National Forest. The Miami group, In sec. 32, is on the north
side of the sast fork 0.8 mile from the house.

Both properties were idle in March 1954,
Globe Group

The Globe group consists of six claims that have been relocated by Roger Kyle
over a portion of the former Clarke property, which was worked by the Globe Asbestos
Co. during 1920-21, This deposit is in a wedge of limestone that is overlain end
underlain by discordant diabase sills; the former cuts down across the limestone in
a northerly direction, and the latter cuts up across the limestone in an easterly
direction. Thus the limestone wedge is cut off by the junction of the two sills,
somewhere not far to the east of the workings. Asbestos-bearing zones outcrop on
the west and south sides of the hill for a length of 800 feet. The major workings
are on the west slde, where a stope has been opened for a length of 300 feet to a
depth of 100 feet (fig. 30).

Veinlets, totaling 1/2 to 1-1/2 inches of fiber in & 6- to 10-inch serpentine
zone, are exposed in these workings, The fiber zone was carried on the floor. In
the northern half of the stope the fiber is short and wesk. 8Some of the asbesgtos
in the southern half of the stoped ares was of good soft quality and pert was semi-
soft, but it all appears to have been fairly short.

Numerous adits and cuts on elther side of the stopes failed to show commercial
extensions of the deposit. Those to the south expose discontinuous lenses of
asbestos-bearing serpentine in a zone higher than that of the main workings.

A T0-foot adilt a.nd'a small stope have opened a zone 8 feet below the main
workings., A 12-inch serpentine band contained several inches of harsh fiber,
partly in ribbon veins. The thicker veins contained jointed fiber.

Miami Group

The Miami group comnsists of 7 claims situated on the west side of a ridge
approximately 1/2 mile gsouth of the Globe group, covering & north-trending contact
between limestone end & discordant diabase sill. The intrusion has tilted the
limestone to dipsof 15° to 2% E. A serpentinized zone just above the disbase sill
is fairly persistent across three claims in the central portion of the group.

At the site of the major work, an adit has cut through 40 feet of disbase sill
to expose four asbestos-bearing zones that dlp into the floor. The original ex-
ploration was an incline down the structure on the 2 upper zones, but this since
has been converted to a level entrance, thus the top of the portal is spproximately
25 feet above the floor. The serpentine zones are separated, one from the other,
by approximately 3 feet of limestone.
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The 2 lowsr zones each contain a total of 1 inch of harsh fiber in several
veinlsts. The third zone averages 1-1/2 inches of total fiber of slightly better
quality. The upper band aversges 1 inch of total fiber, scme of which is semisoft.
Two closely spaced drifts follow the 2 upper bands for 75 and 100 feet south (fig.
30).

There are 5 seams of soft fiber of 1/16- to 1/k-inch thickness, 2 to 3 feet
apart about 20 feet above the harsh veins, but these are assoclated with very
little serpentinization,

Elsewhere on the claims several cuts and 2 inclines, 50 and 60 feet deep, have
exposed minor amounts of thin-veined, harsh fiber.

Sloan Creek Group '

The Sloan Creek group, comprising 18 c¢laims, is owned by Roger Q. Kyle under
the firm name of Kyle Asbestos Mines of Arizona., The property is situsted in
secs. 26, 27, 34, and 35, T. 8 K., R. 15 E., of the Tonto National Forest on Sloan
Creek immediately west of the Fort Apache Indian Reservation. It is accessible by
a 1-1/2-mile road that branches eastward from the Rock House road 11-1/2 miles
south of Bottle Spring. This spring is 79 miles north of Glohe on the Young-
Holbrook road.

The property also is accessible from the American Asbestos Cement Corp, camp
by a poor T-mile road that meets the Rock House road 4 miles north of the Sioan
Creek camp.

History

The nucleus of the group was located for asbestoe by Roger Kyle and Earl
Pierce in 1916, A small amount of asbestos was produced from 1917 to 1920. Sanchez
and Fonderhyde operated the property the following year. In 1928 &, M. Smith took
over Pierce's equity and with Eyle formed the Alleen Asbestos Association. Later
the property reverted to Kyle as sole owner., General Asbestos of Arizona held
en option during 1946-h7,

A relatively small but comsistent emount of annual production has been
reported from this property since 1916,

Geologic Setting

Sloan Creek and its tributaries have eroded the region into relatively shallow,
V-shaped canyons, which are flanked by intervening mesas. The average altitude is
approximately 5,400 feet.

Mescal limestone, disbase, and Dripping Spring quartzite are the principal
formetions exposed. Relatively small deposits of asbestos are distributed widely
on the Sloan Creek claims. All the deposits that have been of commercial importance
are in the regularly bedded, relatively flatlying limestone within a 20-foot section
below the base of the algal member snd have produced soft-quality asbestos.

A small amount was produced from a harsh vein in the algal limegtone member.

Figure 31 shows the general location of the deposits.
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Mine Workings

Cowboy c¢laim, - This claim covers the south and east ends of the southernmost
mesa, which is capped with Mescal limestone, is underlain by & thick diabase sill,
which shows slightly upturned edges along its southeastern outcrop. A nerrow bench
cut 400 feet long has been excavated above the dimbase s111. Several short adits
expose 2 asbestos-besring serpentine zones at 2 and 7 feet below the base of the
algal member, but only the lower zone has been productive. One of the adits opens
into a stope 50 feet long by 30 feet wide, At the northern end of the bench, &
near -surfaece bonanzs lens of 1- to 3- inch asbegtos was extracted in 1928.

Across the mesa to the west, & zone of harsh fiber has been mined by a wide
bench cut 200 feet long and by numerous adits with connecting stopes. At the sur-
face an 8~ to 10-inch zone contained up to 4 inches of harsh fiber. This zone
decreased in strength and virtually pinched out a depth of 60 feet, This mineraliz-
ation is in the algal limestone. About 50 feet below these workings immediately
under the base of the algal limestone, a narrow vein of soft asbestos is present.

Aileen claim. - Approximately 600 feet north from the harsh fiber workings of
the Cowboy claeim, an asbestos zone can be traced for about 200 feet, This zone
is several feet below the base of the algal formation and 15 feet above a con--
cordant disbase 8ill. In March 1954 asbestos was being produced here by 2 men
from stopes in a 75- and.m 200-foot adit. An upper serpentine zome, nearer the
algal limegtone, has not been productive.

Last Chance claim, - Some 600 feet northwest from the Aileen workings,
immediately under the algal base, an asbestos zone outcrops for a length of about
40O feet, The major work here consists of stopes sbout 50 feet wide In a 230-foot
adit. There are minor stoped areas to the north.

Turkey Track claim. - On the south side of. & ridgs 'tha.t lies between the camp
and Sloan Creek, several minor workings have explored three discontinuous asbestos
zones. Ome adit, with side stopes, is about 200 feet long.

American Beauty claim, - The American Beauty workings are a few hundred feet
south of the Turkey Track adit. An adit and stopes extend about 250 feet northeast
on an ore zone that is immediately under the algal limestone. A second stoped
area 1s situated approximately 200 feet southwest. A bench cut and numerous short
adits also have opened the zone in this area,

Blue Jay claim, - The Blue Jay workings are east of the major American Beauty
adit on the opposite side of Sloan Creek. The main adit extends east for 200 feet
with stoped areas up to 100 feet wide, A second adit is 100 feet in length with
sOmg gtoping. Between the two adits, a thin nearly vertical diabase dike strikes
5. 60Y E,

Mill of the Xyle Agbestos Mines of Arizomna

This mill, on the west side of Globe, processes the production from Kyle's
various properties and is available as a custom mill, The flowsheet is shown on
figure 32.



85

ORE BIN (CAPACITY 10 TONS)
ELEVATOR

GRIZZLY - %" OPENINGS

UNDERSIZE OVERSIZE

JAW CRUSHER 6" X 8"

PRIMARY CRUSHING ROLLS 20"X I12* (SET %*)
CHQTE
SECONDARY GRUSHING ROLLS 20" % 12" (USUALLY SET CLOSE)
CHUTE

GRADING SCREEN (BUMP TYPE)

SAME SCREEN WITH
ISCREEN SECTIONS CHANGED

OR 38" DEPENDENT
ON TYPE OF FIBER
A

)
16-MESH e’ % . 16-MESH G-MESH
i i i ] o I 1
NO. 4 NO. 3 NO.2  NO.! l
J . WASTE

FIBERIZED PRODUGT
——OPTIONAL — CRUDE GRADES PLASTE-Z): SAND 5k To 5R
° AVERAGE S5M
{0-0-13-3)
HOPPER

HAMMER MILL (GRUNDLER)

BUFFALO NO.5 FAN

CYGLONE

DUST

Figure 32. - Mill flowsheet, Kyle Asbestos Mines of Arizona,



86

American Fiber Co. (Rock House Group)

The Rock House group of 24 claims 1s owned by Mrs. Gertrude Pierce and
optioned to the American Fiber Co. The property is in secs., 10, 11, 14, 15, and
22, T. TN., R. 15 E., of the Tonto National Forest at an a.verage a.ltitude of
5, 300 feet. Tt i1s 4O air miles north of Globe but 104 miles by roaed.

The camp at the north end of the group is reached by a 21l-mile dirt road
that branches south off the Globe-Young-Holbrook road at Bottle Spring, 13 miles
northeast of Young, It also is accessible from the American Asbestos Cement Corp.
cemp by a rough, 7-mile road that meets the Rack House Toad 6 5 miles north of the
American Fiber Co. camp.

History

The nucleus of the Rock House group was located in 1915 by Earl V, Plerce and
H, P. Wwightman, and at various times other claime were added. A small cutput was
reported in 1920 and 1921. This asbestos 1s said to have been burroc-packed to
Globe via Cherry Creek and across Salt River at Horseshoe Bend. In 1928 the E. M,
Smith Asbestos Co. of Downey, Calif,, optioned the property, improved the road to
Bottle Spring, and constructed a mill on the property. Operations ceased during
the depression, and the property reverted to Mr, Plerce. Later the mill equipment
was moved to the Emsco mine on Sglt River. Occasional small amounts of asbestos
were produced by Mr. Pierce until his death in 1953,

Under sn option-to-purchase agreement with Mrs, Plerce, the Bottle Springs
Asbestos Co. took over the property in 1950, A small fiberizetlon plant was erected
at Young, and a small tonnage of asbestos was processed, The neme of the company
loter was changed to the American Fiber Co. The deposit on the May claim was opened
in June 1952 and produced considerable mill rock that was cleaned at the mill of
the American Agbestos Cement Corp. south of Young,

Construction of a mill on the property was completed in 1952, and productibn
has been maintained steadily since that time,

Geologic Setting

The property is situated near the divide between Cherry snd Canyon Creeks on
the drainage side of the latter in an area of moderate relief. The topograthy is
characterized by a series of mesas separated by narrow, flat-bottomed valleys. A
thick diabase sill underlies the area, usually forming the bottom of the valleys
and the lower slopes of the mesa sides. At varidus places on the claims, the
contact of the diabase 1s agsinst strata of the lower Mescal member, and beds
favorable for mineralization are exposed, The sill often crosscuts upward into
the algal member of the limestone, thus cutting out the favorable horizon. Most
of the asbestos deposits are adjacent to such crosscutting contacts In zoneg 3 to
20 feet below the base of the algal limegtone,

Productive areas have been mined at the north and south ends of the property,

and only these portions were investigsted. Figure 33 showa the approximate
locetions of the north deposits,

Mine Workings

North deposits. - A few hundred yards south of camp (see fig. 33), an outcrop
of the topmost beds of the lower Mescal member is exposed for a length of 900 feet
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along the west asnd south sides of a hill, which is capped with algal limestone.
This segment of lower Mescal limestone i1s terminated at each end by the discordant
rising of an underlying diabase sll1l., Two asbestos-bearing zones, 13 snd 19 feet
below the algal limestone, can be traced Intermittently along this outcrop. Each
end of this exposure has been prospected, on the west by a 50-foot edit and on
the east by 3 closely spaced, 40-foot adite, This exploration shows asbestos from
traces to a total of 1-1/2 or 2 Inches in hoth zones, varylng in quality from soft
to harsh, wilth the fiber content decreasing at depth. On the west end, 2 small
plts expose a little weathered grade 2 msbestos In & zone 3 feet below the bese of
the algsl member.

Across the valley to the south (fig, 33) and about 200 feet east of the mill,
a southwest -trending adlt has opened a small derosit lying within a reentrant
between two intersecting diasbase rolls, An area of about 80 by 80 feet has been
explored; part of it has heen stoped. The production was mostly of soft-quality
asbestos, some of which was grade 2. The top zcme, 13 feet below the base of
the algal, is present only to 35 feet within the portal. The 19-foot zone extended
throughout the workings., At the surface, this latter zone 1s 3 feet above the
diasbase contact.

About 1,100 feet southeast of the above-mentioned work, 2 deposite have been
prospected. The lower ome, in a block of lower Mescal limestone near the wash
bottom, was investigeted by three adits branching from one portal. These adits
are 30, 80, and 170 feet long. The main adit has three short crosscuts. The
fiber of hoth the 13- and the 19-foot zones is weathered near the surface. In
the long adit only a little harsh fiber ls exposed in the face. The upper
workings, approximately 100 feet higher on the hillside, are in a block detached
from the lower limestone segment and elevated by a discordant diabase gill, The
portal is caved, but notes taken in 1942 indicate that 2 branching adlts were esach
T0 feet long and that the east branch exposed o steeply dipping, crosscutting
diabase structure. Two discontinuous zones at 3 and 9 feet below the algal lime-
stone showed less than l/b inch of harsh ashestos in each zone,

Cn the ssme side of the valley and a couple of hundred feet west of the mill
(fig. 33), a 50-foot adit on the 19-foot zone exposes near-surface showings of up
to 1-1/2 inches of short, harsh fiber that decreases to 1/2 inch at the face.

Six hundred feet southwest on the same hillside several short opencuts and
short adits, some of which are caved, have prospected beds that dip into the hill
at 52 to 15° 5., The best showing on the surface containg & total of 1 to 2 inches
of soft fiber in the upper zone. A second Zone, 5 feet lower, shows up to 2 inches
of jointed fiber that is weathered and weak. It.is likely that this deposit is cut
off by & diabase sill a ghort distance within the hill,

Approximately 800 feet farther southwest (f£ig. 33), a deposit has been
extensively explored by a wide 100-foot-long quarry cut, a l75-foot adit with
stopes, and several more adits to the east, whose portals have caved. Diabase
appears to cut out the zones immediately east of the workings. In the long mdit
the upper zone at 3 feet below the algal limestone contained 1 to nearly 2 inches
of soft fiber but pinched out completely 30 to 40 feet from the portal. The G-
foot zone contained a similer amount of fiber, but 50 feet from the end of the
drift it pinched to a mere tracs,

Some asbestos was mined from another small deposit about 500 feet west of the
above-described workings, There, a quarry cut having a maximum width of 75 feet
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produced asbestos from 2 zones. The upper Zone contained up to a total of 1—1/2
inches of soft fiber, and 4 feet lower a zone contained similar quantities of
asbestos, A 15- snd s 20-foot sdit showed decreasing mineralization. The deposit
is limited by a crosscutting diabase sill on the northwest and southwest sldes.

The last output from any of these deposits was made in 1951.

South deposit (May mine), - In 1952 the company opened the May deposit 2 miles
south of camp. The mineralized units are massive limestone beds 35 to 45 feet
below the base of the algal member and apmroximately 15 feet above a thick diabase
gill that is concordant under the mine workings. This 511l cubts up across the
limestone bedding along the south face of a mesa and, except at the original portal,
conceals the ore zones to the east (fig. 34).

Four asbestos zones are present; the upper 2 separated by 1 foot of limestone,
contain only minor quantities of asbestos and have not been mined., The third and
fourth zones are 6 and 9 feet, respectively, below the upper bend., The mine
workings carry the third vein st the top of the stope, The total fiber of the 2
lower zones varies from 1-1/2 to 3 inches or more and averages sbout 2 inches for
each zone. Much of the fiber is of No. 1 length. The mineralization is strongest
adjacent to the croasscutting discordant contact, decreasing in Intenslty northwarad
away from the contact.

In March 1954 the stoped area was 260 feet long by an average of 50 feet wide,
The asbestos, In general, is semisoft and of fair tensile strength. The longer
grades have heen acceptahle for the Government Stockpile in Globe,

Montezuma No. 3 prospect. - This prospect is situated approximately 1,400 feet
southwest of the Mey mine on a similar contact between limestone and a diabase sill,
which is suggestive of continuation of the seme structure. A 20-foot opencut has
exposed discontinuous agbestos veins on the floor of the cut. Judging by the
sequence of beds, this mineralization probably remresents the upper two zones exposed
at the May deposit.

Milling Facllities

" A mill for producing crude grades was constructed on the property and has been
in use since 1952, The capacity of the plant is approximately 15 tons of mill rock
per 8 hours. The flowsheet is chown as figure 35.

Melrose Minesg

The Melrose property, owned by George W, Wright, consists of b6 contiguous
cleimse. This property, sometimes locally known as the Maxwell-Wright group, is
in secs. 25, 26, 3%, 35, and 36, T. 8 N., R. 14 E, of the Tonto National Forest
at an aversge altitude of 4,800 feet (fig. 36).

The property is accessible by a 10.5-mile road down Cherry Creek that branches
southward from the Globe Young Highway 1 /2 mile east of the Young Post Office.
This is the same road that serves the American Asbestos Cement Corp., except that
it continues southward down Cherry Creek for 2.6 miles beyond the A.A.C.C, cemp.
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History

The nucleus of this property was located by W, M, Tenney, Jr., and J, W.
Fulton, probably in the early 1920's. In the following years George Mazwell, F. T.
Ramsdell, F, F, Mortimer, and George W, Wright located additional claims. About
1935 George Wright acquired the various groups and consolidated them into one
property known as the Melrose mines.

Geologic Setting

Cherry Creek and its tributaries have carved the region with meny steep-sided
canyons, leaving intervening mesas and hills that stand from 1&, 500 to 5,000 feet
above sea level. The geology of the Melrose property is similar to that of the
Americen Asbestos Ceament Corp. property, which adjoins the claims to the north.

The canyon walls snd sides of gulches usually expose Mescal limestone theat has
been intruded by diebase structures. The contacts often are close to favorable
beds, thus there are many areas that contain variasble degrees of asbestos minerali-
zatlon.

Most of the deposits examined were in the lower Mescal limestone within =
stratigraphic distance of 40 feet below the base of the algal member, Only the
major deposits ere described; many smaller occurrences were not inspected.

Mine Workings

¥hite Beauty claims. - An asbestos-bearing zone, L feet sbove a concordant
diabase s111, outcrops along the east side of a draw that cuts across claim 3.
An 85-foot adit was driven northeastward into the deposit from a bench cut, At the
portal, a 4- to 6-inch serpentine zome contains 1 to 2 inches of semisoft fiber in
veinlets up to 1/2 inch. The mineralization decreases toward the face of the adit.
Severel tons of fiber were said to have been mined here. The outcrop can he traced
nearly 100 feet east, then the disbase sill rises and cuts out the vein for 100
Pfeet. Eagt of this discordancy shallow cuts have exposed the same horizon, which
here is 12 inches thick and contains up to 2 inches of short, soft asbestos. The
ore zone, approximately 30 feet below the base of the algal limegtone, is at the
bottom of & massive 4-foot cherty limestone bed. A narrow zone, 6 feet higher,
contains 1/2 inch of fiber with partings. The limestone bedding is virtually level,

On the west side of the draw on claim 5, a 16-Inch band of serpentine contains
2 to 4 inches of fairly harsh asbestos in Zones near the top and bottom of the
gerpentine. This deposit is in a cliff face, l+—]./2 feet above a thick dishase sill
that forms the bottom of the draw. Two cuts and a 25- and a 50-foot adit have been
driven on the strike into the deposit that dips 10° NE., The strength of minerali-
zation decreases at depth. In the face of the longer adit, the serpentine band is
B inches thick, and contains 2 inches of fiber, the longest strands of which are
1/2 inch, In the 25-foot adit, the 5- to 6 -inch serpentine zone shows 1 to 1-1/2
inches totel fiber in brown serpentine. The ore zone apparently continues west-
ward for about 200 feet but 1s on e cliff face toc high to inspect,

Across the gulch on claim U4, the same horizon is exposed 4-1/2 feet sbove the
digbase 5111, A small roll cuts out the serpentine zone for a few feet under a
gide draw. North of the discordancy, asbestos was mined in a short adit and =
small stope from the zone l+—1/2 feet above the disbase sill and from a zone 3 feet
lower. There is & total of 2-1/2 inches of fiber in the upper zone and 1-1/2
inches In the lower zone at the portal., This fiber is very soft and of high ten-
sile strength. Minor asbestos mineralizetlon 1s present In zones 15 and 17 feet
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above the dishbase sill, On the gouth side of the roll, the fiber content is less
and the quality not so good. Only the k- l/2-foot zone is present here, The
asbestos pinches out 30 feet from the portal of a 50-foot adit. Several tons of
fiber was mined from these workings and an adjacent bench cut.

The base of the algal limestone 1s 37 feet above the main ore zone.

P-38 claims. - On these claims strong serpentinzation has been exposed on a
gently sloping hillside. On the P-38 claim 2 adjacent adits, one 65 and the other
40 feet long, heve been connected by a backfilled stope, The limestone bedding has
been disturbed by thrust and bedding-plane faulting, with consequent fracturing and
shearing. At the portals, serpentine and ssrpentinized limestone are 10 feet thick,.
In & wedge formed by a thrust fault at the portal of the long adit, a 2-foot zone
contains 4 inches of fiber in numerous narrow veins and 1/2 inch of slip flber on
the hanging wall of the fauli,

The thickness of the serpentinized zone within the adits decreases to 3 feet
containing fiber-bearing bands, the positions of which progressively change to
various strate within the serpentine, At the face of the 65-foot adit , & 3-inch
zone at the bottom of the serpentine band contains 1 inch of fibver.

The serpentine throughout the workings is weathered and decomposed, but the
fiber is soft. The back of the adits is knotty and wavy, suggesting that this
may be the base of the algal limestone. The top of a thick disbase sill is about
65 feet lower on the hillside, and a remmant of discordant diabase can be seen on
the surface approximetely 60 feet ahead of the face on the long adit,

A small tonnage of asbestos probably was recovered from these workings.

On the P-38-1 claim 500 feet southwest, the same zone has been explored by a
ho-foot adit snd a nearby surface stope 20 feet long and 10 to 15 feet wide. The
serpentinized zone is 2-1/2 feet thick; the lower foot contains 1 to 1—1/2 inches
of short, soft fiber, The face of the adit opens to & 25-foot -wide stope against
a fault that cuts off the zone, Exploration upward doubtlegs would pick up the
mineralization. '

A bench cut gomewhat lower on the hillside is said to have produced & couple
of tons of No, 1 soft fiber, but the lens pinched out within 20 feet. The nearest
diabase to be seen is the sill about 65 feet below the adit,

Maxwell claims. - Near the south line of clalm 3 a tilted block of limestone
lying in a V between two washeg 1s underlain concordantly by a diabage gill and is
cut off on the three sides by dlscordant diabase, The limestone bedding has a
general strike of N. 35° W. and dips 3°5° SW. On the east side 5 feet above the
§ill, a 10-inch serpentine zone contains 3 inches of hargh fiber. The zone can be
traced up the hillside for about 200 feet from the apex of the V. Owing to erosion,
only remnants of the dlscordant disbase can be senn on this side,

Forty-two feet stratigraphically above the sill, a zone of soft fiber was
present . It was mined by a bench cut 10 feet wide by 100 feet long and by a short
adit and stopes against the crosscutting diabase at the top of the V. Because
this zone was mined down dip, backfill and caved material obscure the faces of the
workings. It is sald that considerable amounts of grades 1 and 2 were recovered
from this zone.
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On the west side of the V, a 20- to 30-foot-wide dlscordant diabase structure
cuts through the limestone. Adjacent to this disbase intrusion on the west side
a lens of acbestos was mined for a width of 40 feet and to a depth of 60 fest.
Fiber veins up to 1/2 inch are present in places along the face. G. W. Wright
steted that fiber up to 2~—1/2 inches long was tsken from pockets sgainst the
diabase.

From these workings (most of which are backfilled) and the bordering bench cut,
a number of tons of grades 1 and 2 soft fiber was produced. This zone appears to
correspond to the upper soft zome described befors,

Across the draw to the west on the Maxwell claim In nearly level bedding are
severael shallow adits and stopes that are caved or backfilled. The only accessible
adit opens into a stope 20 by 4O feet, at the face of which a 10-inch serpentine
zone contains an average of 1-1/2 inches of soft fiber, some veins of which would
produce grade 2, This zone, 5 feet above the diabase sill, was carried at floor
level and appears to be in the same stratigraphic position as the harsh zone on
the east side of the V previously mentioned. A minor asbesgtos zone is 5—1/2 feet
above the floor,

These workings were mined in 1945 and produced considerable grade 2, with
some grade 1. Any additional work here should be done by carrying the stopes
under the fiber zome, thus securing a safer back.

J, W. workings, - This deposit is on a prominent ridge protruding south from
a high mesa along the common end line between the Fairview and Mazwell No. 1 claims.
A thick, north-trending, discordant diabase sill that dips steeply westward cuts
across the limestones bedding on the east slope of the ridge. A favorable bed
contalning asbestos mineralization has been exposed by erosion of the top part of
the sill. Four east-bearing adits, with interconnecting stopes, have mined an ares
160 feet wide by & maximum of 100 feet deep. The ore zone was carried at floor
level and, because of backfill, can be inspected only in drift plllars and at the
ends of the adits. The serpentine band averages 4 to 6 inches in thicknegs and
contains up to 2 inches of fiber, ususlly in velns separated only by partings.
Some of the strands are 3/1& inch or longer. The asbestos is very soft and of high
tensile stremgth.

Two more asbestos-bearing zones, 10 and 16 feet stratigraphically lower in
the section, have been exposed in an adit on the south face of the ridge scme 300
feet to the southwest of the above-described stopes. This adit, 50 feet in length,
opens into s backfilled stope nearly 40 feet wide. In the stope pillars each zone
is a Y-inch band of serpentine: The lower, carried at the floor level, contains
a total of 2 inches of asbestos; the upper horizon shows only about l/é inch of
fiber.

A second édit, 30 feet long with a very small stoped area, was driven iIn the
same bedding 100 feet to the emst but showed only traces in the upper zone and 1
_ inch of fiber in the lower horizom. The asbestos in these workings is very sofi,

At 25 feet below these workings, a relatively level zone of harsh fiber out-
crops for a length of 160 feet along the cliff face 5 feet mbove a concordent
diabase 5ill. A roll in the disbase cuts off the zone to the east, end talus
covers the beds to the west. About midway of the length of this outcrop an adit
has been driven northwsrd into the hill for 150 feet. The serpentine band in
heavy-bedded limestone is brown end mottled and often contains antigorite. Through-
out the adit, the serpentine band probably averages & to T inches , containing 3
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inches or more of fiber. In detail it varies from & 10-inch band containing 4
inches of fiber to bands of 2 inches containing 1/2 inch of asbestos. For 30
feet from the face of the adit the mineralization is stronger than average. The
fiber veinlets range from 1/4 to 3/4 inch in thickness and usually are of fairly
harsh quality, but in places part of the fiber might be classed as semisoft.

Man O 'War mine. - Thig deposit was opened in 1950 and has beer mined intermit -
tently since that time. It was not in operation in April 1954. The mine is in a
cliff face about 100 feet below the rim of a mesa on the north side of a canyon
tributary to Walnut Creek. It is locally known as the Cable mine, because a
cableway is employed to transport supplies, equipment, snd ore,

Ore zones in medium- to heevy-bedded limestone 2 and 5 feet sbove & thick,
concordant diabase sill have been mined by 4 short adits opening into a stope 60
feet wide and 100 feet long. The upper zone, as seen along the west wall and face
of the stope, averages 8 to 10 inches of serpentine contalning nearly b inches
of total fiber. The lower zone averages 1—1/2 inches of asbestos. The fiber is
soft end usually short, but some grade 2 and occasional grade 1 have been produced.

A narrow, vertical diabase dlke that feathers out about 15 feet above the
mine forms the east wall of the stope. A dike 30 feet east and another 200 feet
west of the mine unite in a 2-foot concordant sill in a limestone bedding plane
30 Peet above the major diabase sill (fig, 37). The ore zones, if present east of
the mine, are covered by heavy debris, and no prospecting has been done in that
direction, West from the mine the zones can be traced intermittently along the
cliff face for 1,000 feet to Walnut Canyon and north nearly 1,000 feet to where
the formation crosses Walnut Creek at Columbine Falls. Where the formation was
sccessible, the zones showed a consistent position of 2 snd 5 feet sbove the
diabasge.

The first adlt west of the mine is mostly in the diabase dike and shows no
asbestos. The next short adit has 3 inches of fiber in the upper and 1-1/2 inches
in the lower zone. The aghestos of both zones is short and of semisoft quality.

In en opencut 500 feet west of the mine, the upper 10-inch serpentine band
had & total of 4 inches of asbestos, and the lower 4-inch serpentine contained 3
inches of solid fiber, sepaerated only by partings., Both zones are of semisoft
quality and contain some No. 2 length fibers.

On the east side of Walnub Canyon s 12-foot adit on the Royal Flush claim
exposed a similar amount and quality of asbestcs. The digbase dips slightly to
the north snd passes across the creek at the falls, where the same zones contain
2 inches of asbestos In each zone, but here the fiber is soft, and some No, 2
length is present. On the west side of the canyon overburden covers the forma-
tions to the south. The next exposure was on the point of a hill north of the
Junction of Cherry and Walput Creeks on Rimrock claim, where a 12-foot adit
showed 2 incheg of short, semisoft fiber in a 7-inch serpentine besnd 18 inches
above the diabase sill,

Hardluck claim, - On the hillside west of the campsite, the sequence and
approximate thickness of the formations upward from Cherry Creeck are as follows:
Limestone, 125 feet; disbase, 1k Peet; limestone, 3-1/2 feet; disbase, 75 feet;
limestone, more than 100 feet to the top of the hill,

In the level-bedded, 3-1/2-foot limestone stratum, s deposit has been mined
from a 125-foot adit having numerous side stopes extending 20 to 40 feet from the
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adit. A uniform b-inch band of weathered serpsntine in a bedding plane 16 inches
below the top of the llmestone contains an average thickness of 2 inches of fiber
veing separated only by partings. Most of the asbestos is short, some is of No, 2
length, and all is goft. The face of the adit exposes the average degrese of
mineralization.

A ghort adit and stope 65 feet south of and a cut 50 feot north of the main
adilt exposes similar mineralization.

Metate No. 1 Prospect

The Metate No. 1 property, consisting of 3 claims, was located in 1950 by
Charles R, and Jack L. Neal, operating as the Metate Asbestos Mines, Inc. The
property is situated in sec. 15, T, 6 N., R, 1k E., of the Tonto National Forest.
It is sccesgible by a 2.5-mile Forest Service road that branches eastward from
the Reynolds Falls mine road 2.3 miles from the Reynolds Creeck Ranger Station,
The workings are reached by 1/2 mile of steep, narrow trail. These claims are
north of and adjacent to the north claim of the Lucky Strike group in an area of
rugged relief at an altitude of 6,200 feet.

The deposit is 1n essentially flat-lying limestone, approximately 50 feet
below the top of the algal member and TS5 feet above the contact of a thick, con-
cordant diasbase sill, Five serpentine bands contain intermittent lenses of
asbestos for more than 100 feet of ocutcrop length. Measured from the bottom
zone, the others are 2, 3, 10, and 13 feet higher in the section. The algal lime-
stone of this particular section is relatively thin bedded, and, although gnarly,
does not have the typical algal structure usually associated with this formation.

The asbestos content of the bottom zone varies from traces to a total of 2-1/2
inches., Veins containing traces to a maximum of 2 inches of total fiber occur in
the 4 upper zomes. The concentration of appreclahble quantities of fiber in the
various zones occurs in lenses that are separasted by relatively barren serpentine,
The productive lenses of the lower zone are less wldely separsted than thoee in
the zones sbove,

The 3 lower zones have been opened by a 75-foot adit and by benches along the
cliff face. The 2 upper zones are exposed by a 40-foot adit. Some stoping has
been done along the sldes of both adits. The asbestos in all of the zones is of
soft quality and high tensile strength,

The serpentine zones can be traced intermittently for more than 100 feet
north, but to the south the outcrops are covered by thick debris,

The company constructed a 1,000-foot serial tramwsy from the mine to the flat
on which the road is located. The property was idle in the fall of 1953.

Bore Tree Saddle Asbesgtos Co.

The Bore Tree Saddle Asbestos Co. property, consisting of a group of 10 claims
in the Sierra Ancha Mountains, is owned by John V. Bustamante, Jr,, snd associates.
The property is accessible by a steep, l.7-mile pilot road that branches eastward
from the Globe-Young graveled highway 57 miles north of Globe. The claims asre in
the Tonto National Forest about 13 miles south of Young in approximate gecs. 4 and
5, T. TN., R. 14 E., unsurveyed, at an approximate average altitude of U4,6700
feet
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This area is situated on the rugged west side of Cherry Creek, 1,300 feet
below the rim of the canyon., On Extension claim 1 a 12- to 15-inch serpentine
zone 2 to 3 feet above a concordant diambase sill contained soft asbestos in places
to & total length of nearly 2 inches. This zone was exposed for a length of 100
feet by 3 shallow cuts and a partly expesed outcrop. The base of the algal
member 1s approximetely 15 feet stratigraphically sbove the ore zone.

With assistance from the Defense Minerals Explorttion Administraticon, the
company 'dozed” the outcrop and drifted N, 15° W. into the deposit. Steepening
of the formationsl dip caused the ore zone to rise ahove the back of the adit. At
80 and 120 feet from the portal, raises were run up to test the zome. A north-
bearing drift from the top of the latter 20-foot ralse encountered e roll in the
digbase that cut off the ore zone at 5 feet from the raise. Drifting, parallel to
the west -trending discordsncy, showed decreasing strength of mineralization, and
work was recessed 50 feet from the raise.

Shallow workings on the point of a hill some 500 feet southeaest of the mine
portal expose a 12-Inch band of serpentine that contains 1-1/2 inches of short,
soft fiber., This deposit is limited In extent, owing to topography and a dis-
cordant diabase sill that cuts off the mineralization,

On Extension claim 5 ebout 4,000 feet east of the mine portal, a deposit has
been opened on a cliff face by 2 adits 20 and 30 feet in length., The mineralized
zone 5 feet above a concordeant diebase sill consists of a 5- to 8-inch, poorly
serpentinized band, which contains & total of 1 to 3 inches of short, harsh fiber.
This strength of mineralization is limited to a length of 75 feet. It pinches to
the esst, but weak mineralization can be traced west for several hundred feet.

No known productlion has been made from the property.

Independent Groud

The Independent group, consisting of 15 cleims, 1s owned by Irl and Ed Conway
of Tonto Basin, Ariz. The property 1s situated in the Tonto National Forest about
12 alr mileg northeast of the Tonto Besin Post Office st an altitude of approxi-
mately 6,000 feet. It is on the west side of the Sierra Ancha Mountains in
approximate sec. 21, T, TN., R, 12 E,, unsurveyed. The claims are reached from
Tonto Basin by traveling east on the Ed Conway rench road for 9.3 miles, then
northeast on a dim road for 6 miles.

The locale of the property is typical of the Sierra Ancha region. The hill-
side slopes are well covered with timber, the overburden is fairly deep, and out-
cropping limestone ledges are scarce, Most of the exploration has been confined
to a length of about 400 feet on 1 deposit, the workings of which comprise 4 mdits
end some purface stripping. A discordant dighase sill cuts down across the lime-
stone formatioms. As the strike of the discordancy is approximately the course of
the east-weat hillside, diabase obscures the underlying contact, which has been
penetrated by these workings.

In the westermmost 55-foot adit, the south dipping diabase-limestone contact
was encountered a few feet from the surface, sxposing 2 narrow serpentine zomes
2 feet apart. The upper zone contained an average of 1/2 inch of fiber; the lower
zone, containing up to 4 inches of serpentine, had only traces of asbestos, A
second adlt 30 fest long exposed a l0-foot length of limestone under the disbase-
limestone contact. Three serpentine bands contained a maximum total of 2-1/2
inches of asbestos. A third adit, 110 feet in length, exposed 55 feet of limestons.
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A 3-to 4-inch serpentine band near the top of the adit contalined an average total
of 1-1/2 inches of asbestos. A small lens 80 feet Prom the portal contained l-inch
strands of fiber.

A gtub adit, close to and 15 feet asbove the wegt adit, cut a 1l0-foot -wide
block of contorted snd highly altered limestone before penetrating diabase. A
steeply dipping 12-inch band of serpentine contained 2 inches of fiber. From its
attitude this block is probaebly a sgliver of limestone that, was engulfed in diabase
and is not in place.

All of the asbestos obgerved in thege adits is harsh, and most of it 1ig short.
Two limestone exposures at a considerable distence east of these workings showed
a little serpentine and traces of asbestos.

Another depogit outcrops about 3,000 feet to the west across a mesa of flat-
lying formations. In a draw on the west side of this flat, a 20-foot adit had
been driven intc m limestone block that stands on edge. The segment was about 15
feet wide, striking N. 80° W. and dipping 75° N. In the face of the block, near
and parallel to the north edge (and to the bedding), an 8-inch weathered serpentine
band contained a total of nearly 2 Incheg of fiber that was fairly soft. Diabase
could be seen contacting the block on the south side, and its presence could be
inferred by the soil on the north side. Evidently, either a fault or diabase must
cut off this block somewhere in the hill, otherwise it could not have been rotated
to a vertical position,

@LOBE DISTRICT

For the purpose of this report, the Globe district is considered to include
that area within a 20-mile radius of Globe south of latitude 33°30', which is the
gouthern bhoundary of the Salt River disgtrict. It includes a portion of the San
Carleoe Indien Reservation, part of the Crook National Forest, and a small segment
of Pinal County.

In contrast to the relatively level hedded formations in the Salt River and
Sierra Ancha districts, postmineral bleek faulting has been prevalent in the Globe
district. Discontinuous exposures of tilted Mescal limestone are widely dispersed
over the district.

Asbestos mineralization has been found where favorable beds are in proximity
to diasbage sills in the foothills of the Apache Mountains, in the Mescal and Hayes
Mountains, and in an area west of Pinto Creek within a 4-mile radius of the corner
common to Gila, Maricopa, and Pinal Countiles.

San Carlos Indian Reservation
Metate Asbestos Corp. (Apache Mine)

In Jenuary 1951 the Metate Asbestos Corp. leased the Apache group of five
claims from the San Carlos Indian Reservation, Im 1953, five additional contiguous
¢laims were added to the group (fig. 38). Jack L. Neal is vice president and gen-
eral menager of the compeany.

The property is 15.5 road miles from Globe, in approximate secs. 19 and 30,
T. 1N., R. 1T E., unsurveyed. A 3.5-mile fair dirt roed comnects with the San
Carlos roed 12 miles east of Globe,
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History

In 1921 when the reservation legalized the locetion of agbestos-mining claims,
the original six claims were located. Two years later W. G, ih;a.?ley and C, R.
Morrison cbtalned the property and began development. OSampso 24/ states:

Work done here in 1923 conslsted of determining the extent of the
deposit by open cuts and short tunnels. The fiber is very harsh but has
been found to be well adapted for use In stucco. Asbestos sand and
short fiber will form the mcst valuable part of the output, as the crude
is t00 harsh for spinning. This property was exsmined in May 19214 when
& moderate amount of fiber had been developed, and in the summer of 192%
a mill was constructed to crush and screen the product,

The mill, consisting of a crusher, rolls, and trommel screen, was operated
only a short time, and only a small amount of fiber was shipped. The property
then reverted to the reservation, and no further work was done until the Metate
Asgbestos Corp. relocated the claims and secured a lease in 1951,

Geologic Setting

The property is on & relatively low, narrow, southeast-trending spur of the
Apache Mountains. The Apache group of sediments hag been faulted and tilted by
postmineral deformation. Attitudes of limestone bedding vary from east -west
strikes dipping 35° S. to northwest strikes dipping 15° SW.

Over much of the property the Mescal limestone has been intruded by diabase
sills. At several places, digcordant structures of the diabase have crosscut the
limestone and produced asbestos mineralizatlon In the favorable beds. Some of
these areas have heen prospected, and two deposits have been developed. An east-
west fault midway between the 2 deposits has downthrown the northern block about
20 feet.

Mine Workings

No. 1 or Apache mine (Apache No. 4 claim)., - In the fall of 1951 the Metate
Agbestos Corp. hegen extending the 0ld T0-foot Shanley workings. Here, the deposit
crops out near the top of a ridge at an altitude of about 3,730 feet and 1is
locallzed on the southeast slde of a crosscutting diabase structure coursing about
S. 70° W. Near the surface it appears as a dikelike offshoot from the underlying
sill., At about 200 feet downdip from the outcrop the dike bulges about 30 feet
south and merges into the thickening underlying si1l1l. Explorstion by a crosgscutb
and 2 diamond-drill holeg indicates that this gi1ll has cut out the asbestos-bearing
unit for at least 500 feet to the northwest. Most of this exploration was per-
formed with assistance from the Defense Minerals Exploration Administration.

The mineralization oceurs in a favorable unit of the limestone where it has
been werped and disturbed by the dlscordent diabase. The stopes, which usually
extend laterally to the commercial limit of the deposit, vary in width from 20 to
100 (frig. 38).

24/ Sempson, Edward, Ashestos, Geological Survey, Mineral Resources of the United
States: 1923, pt. 2, p. 341.



103

The favorable limestone unit here is a 4-foot massive bed at the top and bottom
of which serpentine zones are developed. The upper 10- to 15-inch serpentine zone,
which has been continucus throughout the mine, contains veins of ssbestos that
total 2 to 8 inches in thickness, a considerable portion of which has been longer
than 3/& inch. The lower serpentine zone is discontinmuous but at many places
contains considerable fiber. When both zones are well developed, as mich as 12
inches of total fiber has been encountered, The dip of the beds (and the asbestos
zoneg) ranges from 20° to 30° SW.

The asbeghbos at the outcrop was weathered and hersh. This condition was
present for some distance down the mine, as the dip of the deposlit was only slightly
grester than the slope of the surfece. For a time, this flber was gold to industry
for use in the manufacture of acoustical and insulating blocks. As depth below the
surface was attained, the quality of the fiber improved; and, aslthough springy,
much of it can be flberized to a quality acceptable as semisoft spinning grade.
Small lenses of fairly soft fiber have heen found at depth.

A strong fault with only slight lateral displacement was encountered ahout
350 feet down dip from the outcrop. A belt sbout 15 feet on each side of the fault
wag silicated by percolating surface water, The serpentine and fiber have been
replaced by silica and hematite, giving an effect similar to the tiger-eye variety
of crocidolite, but lacking internal reflection. The seme condition, on a much
smaller scale, was noted along minor cracks where the mines passes under a dry wash,

No. 2 mine {Apache No, 1 claim). - The outcrop of this deposit 1s situated just
under the north brow of a ridge 500 feet N. 20° W, and about 115 feet higher thean
the portal of the No, 1 (mmin) mine., The deposit is in the same stratigraphic unit,
but here only the bottom mineralized zone 1s present, plunging southwestward with
a dip of about 20°,

The stoped area 1s about 100 feet long by 30 to U0 feet wlde. Because of
backfill, only the northwest face of the stope could be inspected. The serpentine
zone carried at the top of the stope averages about 10 inches in thickness and
contains 2 t0 3 inches of fiber in numerous veinlets. The beck slope of the ridge
is virtually a dip slope, so the stope is omnly 20 to 30 feet below the surface.
Congequently, the flber, which is fairly harsh, has been moderately weathered
end is weak. Most of the production was marketed for insulstion,

Two small dikes parallel st least psrt of the workings immediately northwest .
A dlabase sill underlies the floor, but its relationship to the outcropping lime-
stone bedding could not be determined, However, to the northwest the sill becomes
discordant and sbout 250 feet from the workings cuts sharply across the limestone
bedding. Asbestos is present Immediately under the base of the algal member, A
20-foot inclined adit has prospected 2 serpentine zomes about 18 inches apart,
each of which containg a total 1-1/2 to 2 inches of harsh, generally short fiber
at the surface. In the face of the incline, only the upper zone is exposed. The
limestone bedding strikes N. 40° W, and dips 20° V.

No. 4 mine. - On Apache No. 3 claim, about 550 feet northwest at an approximate
altitude of 3,900 feet, a small block of limestone 1s enclosed within the upward
warp of an overlying diebase sill. The bedding strikes N. 80° W. and dips 20° to
30° 8. An adit has been driven 65 feet on the strike of the heds, following en 8-
to 12-Inch, highly weathered serpentine zone thaet contains 2 to 3 inches of harsh,
weathered flber in seversl veinlets. A discontinuous 3- to 4-inch serpentinized zone
1l foot lower contains veinlets of short, hersh fiber.
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About 700 feet east on the northwest side of the ridge on Apache No. 2 claim,

s "dozer" cut has exposed a bromd trough in the dlsbase sill., A favorsble lime-
gtone bed that is mineralized for about 20 feet 13 present near the discerdant
northeast limb of the dlgbase structure., Two weathered serpentine 2ones are
present, separated by 2 feet of barren limestone. The upper 12- to 16 -inch zone
contains 12 to 15 narrow fiber veinlets. The lower zone is 1 foot thick and half
of 1t i1s asbesgtos up to 1 Inch In length. A 10-foot, 35° incline was driven into
this exposure, The upper zone persisted to the face, but the lower zone pinched
out within a few feet of the surface. All the fiber was weathered angd weak.

Mill

Tmmediately after develomment wes begun, s small mill was constructed near
the mine. Variocus additions and improvements have besn made as the scope of opera-
tions expanded. The capacity of the plant is approximately 10 tons of mill rock
per 8 hours. The flowsheet as of March 195k 1s shown in figure 39,

Mystery Group

The & claims of the Mystery group are situated in the Hayes Mountains on the
south side of a westerly trending gulch about 16 air miles southeast of Globe at
an altitude of approximately 1#, 500 feet. They lie in approximate secs. 9 and 16,
T.2 8., R. 17 E., unsurveyed. The property, held under a lease from the San
Carlos Indian Reservation by Jack L, Neal and Dennis E. Green of Clobe, is reached
by a 6-mile truck trail branching from U. S. Highway 70, 13 miles east of Globe,
Ag far as known, this area has not been previously prospected.

The upper deposit crops out on a steep hillside. Three zones of mineralization
appear in relatively thin bedded limestone about 60 feet stratigraphically below
the bottom of the algal member of the Mescal formation. The bedding has & general
strike of N, 15° W., dipping westward 3C° into the hill, The upper serpentine zone,
3 to 6 inches thick, contains en average cumulative thickness of about 1 inch of
fiber for an outcrop length of about 350 feet. At 1 foot and 2 feet below the
upper veln, zones of incompletely serpentinized limestone contaln traces to a total
of 3/L4 inch of fiber in each zone. A diabase sill is about b feet below the lower
zone. Near the north end of the deposit it cuts up across the beds, so that only
the top zone remains. The asbestos of all zonesg is of semiharsh gquality.

A second deposit is present at a lowsr elevation about 600 feet southward in
a8 block of limestone thet is obviocusly downfaulted or slumped from a higher level,
Here the original exposure in a small gully sghowed a 20-foot outcrop of 2 feet of
serpentine that contained 2 to 4 inches of soft fiber of high tenszile strength,
some of it in veinlets with l-inch strands. The serpentine zone is immediately
under the base of the algal mewber, The beds have a general strike of §¥. 25° W.
and dip 25° W,

This deposit wes explored with assistance from the Deferise Minerals Explora-
tion Administration. The outcrop was stripped by a "dozer" cut, which showed that
the asbestos-hearing zone pinched out at about 30 feet to the north of the best
exposure. Southward, asbestos was exposed by the cut for 20 feet, where the zone
dipped under thick debris. An exploration drift down dip into the deposit showed
rapld thinning of the asbestos veins to the west.
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Chiricehua Group

The Chiricshua group consists of five claims, leaged In 1952 from the San
Carlos Indlan Reservation by the Metate Asbestos Corp. of Globe. The claims are
situated in the Hayes Mountains on the south side of & west-trending gulch in
approximate secs, 9 and 16, T. 2 S., R. 1T E,, unsurveyed, immediately east of
the Mystery group discussed above. The truck trail to the Mystery group passes
the Chiricahus deposit 5 miles from U, S. Highway 70.

Four asbestos-bearing serpentine zoneg occur in a 10-foot limestone stratum
immedistely below the bottom of the algal member. The strike of the bedding is
approximately N. 10° W., with a dip into the hill of about 25° W, The serpentine
zones are exposed almost continuously along the hillside for nearly %00 feet. At
the point of best mineralization, there is a shallow pit sald to have been dug by
an Indisn prospector in the early 1920's., Here the sequence of beds is as
follows:

Zone Inches, serpentine ¥eot below base of algal
1 12 - 18 0 -1.5

2 3- 4% 2.5

3 L - & 6.5

b 6 9.5
Diabage contact 10.5

To the north the sill 1is concordant for gbout 125 feet, where it rises gbout
1 foot and cuts out zone 4, From about 200 feet north of this point the outcrop
is covered with overburden. South from the pit the diabase remains concordant
for 50 feet, where it cuts downward for about 10 feet, then resumes concordant
relationship with a lower limestone bed,

Immediately above this discordancy the four mineralized zones pinch out.
Throughout the indicated length of the outerop the upper zone contalns traces to
a total of 1-1/2 inches of soft fiber of good tensaile strength, The other 3 zones
contain up to 1 inch of hersh fibver that is falrly weak.

Chromo Butte Prospect

The name Chromo Butte has been arbitrarily assigned to this prospect because
the original claim name and previous owners are unknown, This prospect iz just
ingide the west boundary of the San Carlos Indien Reservetion about 3 miles south
of Chromo Butte. It is situated In approximate sec. 8, T. 1 N., R, 16 E., wmsur-
veyed, at an altitude of about 4,200 feet. It 1s on the emstern end of the same
dlabese structure on which the G and H No. 2 property to be discussed later, is
located.

Access to the prospect is gained by traveling north from Gobe on U, S. Highway
60 for L miles, turning east at the airport, and traveling northesst for 2.5 miles
on a poor road, which ends at the reservation boundary. The prospect is 1/2 mile
north along the fence line,

The deposit is locallzed in thin, shaly limestone beds of the lower Mescal
formetion in & zZone 5 to 7 feet above a thick diabase gill. The mineralized zone
strikes N. 45° w. and dips 259 SW, ocutcropping near the top of the saddle at the
head of a small southflowing drainege. The workings have exposed a dip length of
about 40 feet. In the 2-foot zome , 3 thin serpentine hands contain about 1—1/2
inches of weathered fiber, which 1s fairly harsh.
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From the workings, the underlying disbape is concordant to the northwest, but
about 50 feet to the southeast the dlabase crogscuts the limegtone and terminates
the favorable beds.

Public Domain

Indian Springs Deposit

About 19118, H. R, Scott located El Capitan claims 1 and 2, and in 1952 the
locations were revised in the names of H, R. Scott, W, A. Scott, and R. D. Vinck,
a pertnership. The 2 claims are situated on the west slope of the Hayes Mountains
about 8 air miles south-southeast of Globe. The property i1s reached by a primitive
1.6-mile roed that brenches eastward from State Highwey 77, 5.7 miles south of the
junction with U, S. Highway 70. These c¢laims are in the Crock National Forest
ad;ja.centsto the west boundery of the San Carlos Indlan Reservation in sec. 5, T, 2
5., R. 16 E.

The two known deposits on these claims are genetically related to a thick
diabase sill that underlies the ridge across which the clalms are loceted, As the
gouthern side of the ridge is virtually a dip slope, the seguence of formations is
exposed only on the northern side. For a few hundred feet west from the southern
end of the ridge, the diabase sill concordantly underlies the base of the algal
limestone. The s1ll then cuta down to a limestone bed sbout 17 feet lower and
remaing concordant for epproximately 150 feet, then becomes moderately discordant
downward to the west.

Main (Upper) Deposit

Above the concordant disbase, 3 asbestos-besring serpentine zomes outcrop
approximately 8, 10-1/2, and 12 feet stratigraphically below the base of the algal
member. The lowest zone 1s 4 to 5 feet above the diabase. The formations dip
into the hill at 25° to 35° W, This area was sxplored with assistance from the
Defense Minerals Explorstion Administration. About midway along this cutcrop an
incline was driven down the dip under the mineralized zones for 200 feet, Six
short ralses, spaced about 35 feet apart, exposed the serpentine zones above the
incline. From the raise at the end of the Incline, strike drifts were driven,
exposing the mineralized zones for 100 feet northwest and 77 feet southeast,

In the ralses and in the drifts, the upper zone contained from traces to a
meximum of 3/1+ inch of harsh fiber in a 2- to &£-inch bend of serpentine or ser-
pentinized limestone. The lower L- to 6-inch serpentine zone in the raises con-
tained a total of 3/% to 1-1/2 inches of harsh Piber but was discontinuous in the
drifts., In all the raises and drifts the middle zone contained a total of 1 teo
2-1/2 inches of fiber, usually soft, in 8 to 12 inches of serpentine. Near the
end of each drift thig zone tended to pinch down.

The end of the incline is about 100 feet vertically below the surface. Small-
scale feults, usually postmineral thrusts, are present throughout the workings.

Lower Deposit

About 200 feet northwest of the previcusly described workings, the gently
dlscordant disbese steepens and cuts sharply across thin<bedded limestone.
Immediately west of this roll four narrow, asbestog-bearing serpentine zones are
present that can be traced on the surface for only s ghort distance to the west.
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The mineralized zones are exposed by a 26-foot opencut from the end of which
a 25-foot incline followed the Zones down a 25°% dip. From the upper zone , measuring
downward, the zones are separsted by 12, 30, and 8 inches of limestone. None of
the zones contains more than 2 to U inches of serpentine. At the surface, each
zone contains from 1/2 up to 1 inch of hersh, jointed fiber. Only the two inter-
mediate zones persist to the bottom of the Incline, and the fiber content diminishes
downdip. A short, branching drift to the south cuts the diabase roll and indicates
that the course of the incline diverges from the strlke of the dlabase contact.
This deposit is approximately 40 feet stratigraphically below the base of the algal
menber .

Lone Pine Prospects

In 1991 H.'R. Scott located two claims about 1/2 mile west of the Indian
Springs property. On the emst slope of a hill, s tilted block of thin-bedded, shaly
Mescal limestone, having a stratigraphic thickness of 25 to 30 feet, lies between
2 diasbhase sills that unite at each end of the 300-foot length of the limestone
sliver, The strike of the formation varies from N. 35° to 50° W., with dips
ranging from 35° to 65° SW,

There is s discontinuous, poorly serpentinized zone in the limestone bedding
about 10 feet from each diasbase contact. One shallow cut at the midpoint of the
northeast side exposes several veinlets of 1/16 to 1/4-inch harsh fiber. At the
northwest end of the block, an opencut with a 15-foot adit has been driven near
the disbase contact on the northwest side of the limegtone, Only narrow veinlets
of harsh fiber are exposed, On the southemsst end of the block a 25-foot adit was
driven intc the same stratigraphic zome. At the surface, up to 1 inch of harsh,
gplcular, jointed fiber i1s exposed, but the mineralization pinches out in the adit,

G and § No. 2 Prospects

The G and H No, 2 prospects are on two contiguous claims owned by Walter W,
Henderson and partners. The claims are situated Just off the western boundery of
the San Cerlos Indian Reservation about © air miles northeast of Globe in sec. 7,
T.1N., R. 16 E,, unsurveyed, Access to the claims is gained by traveling on
U. 8. Highway 60 north from Globe for L miles, turning east at the airport, end
meandering northeast through low hills for 2.5 miles on a poor road that ends at
the reservation fence, The c¢laims are 1 mile north slong the boundary fence. The
average altitude of the property is about 4,200 feet,

The claims are sltuated in an area that has been deformed by postminersl
bleck faulting and tilting. Near the bottom of the north side of a long, west-
trending ridge, the top of a west-striking, generally concordant diabase sill
contacts limestone bedding of the lower Mescal formation, The contact dips 25°
south into the hill. The limestone bedding immedistely above the dilabmse contact
has been prospected for nearly 1,000 feet by 8 shallow pits dug by previous unknown
owners, Discontinuous and wesk serpentinization is present a few feet above the
diabase in the thin, shaly beds. Some of the cuts show traces to scattered vein-
lets of harsh flhber; others are barren,

The present owners drove a 15-foot adit on mineralization that was localized
along & vertical dike that cut upward from the dlabase sill. Harsh, spicular
fiber was present in discontinuocus veinlets for several feet from the dike but
appeared to be fading out away from the intrusion. About 100 feet west of this cut,
the underlying disbase sill cuts upward and terminates the favorable beds.



109

About 1,000 feet northwest across the gulch, erosion has exposed the upper
contact of an apparently concordant sill in a sinunous line sround ridges of low
relief., A cut into the ridge exposed about 20 feet of limestone bedding shove the
sill. At the gurface a 2- to 3-inch, poorly serpentinized band was exposed, which
contained more then an inch of harsh, weathered fiber. The cut shows the fiber
zone decreasing in mineralizatlion awesy from the outcrop.

No agbestos has been produced from this property.
Mescal Mountain Deposit

Five claims were located in the Mescal Mountains by Antonio Brown about 1918.
A limited amount of work was done in several places, after which the claims appar-
ently reverted to public domain. In later years, State Highway T7 was constructed
across the mountains, and 1t passes close to the old workings 21 miles south of
Globe =nd 23 miles north of Winkelman.

The general structure of the Mescal Mountains is a highly arched anticline
broken by many faults., A narrow, northwest -trending block of Mescal limesgtone is
intersected by Highway 77, and the workings are a few hundred yards west of and
about 50 feet above the road at an altitude of approximately 4,000 feet. This
locality is In approximate sec, 10, T. 3 N,, R, 15 E., unsurveyed.

The Mescal stratum, which 1s sbout 100 feet thick, is split and cut by diabase
5111s and dikes, thus forming several limestone blocks, A 35-foot adit exposes 2
mineralized zones at 5 and T feet below a 1l0-foot sil1ll. The upper zone is & 5-
to B-inch serpentine band that contains up to 1-1/2 inches of white, weak, westhered
fiber in 2 or more veinlets. The lower zomne conslsts of 2 or 3 small veinlets. A

short distance northwest, across a thick diabase dike, a 20-foot adit shows 2 to 4
veinlets of 1/16- to 1/J+ inch harsh, brittle asbestos in a 4-inch serpentine band,
At a lower elevation a 15-foot adit prospected the beds adjacent to a diabase dike.
Only four narrow stringers of harsh fiber were noted.

The limestone bedding in all the workings was chalky and the serpentinization
was weak, The dips shown in the various blocks vary Prom 72 to 359 &w

Pinto Creek Area

Asbestos has been found in the area west of Pinto Creek, within a 4-mile
raedius of the corner common to Gila, Maricopa, and Pinal Counties. This area is
in the Crook National Forest.

Wilson29/ states: N

The rocks exposed in the general region are pre-Cambrian granite s
Apache sediments, diambase, Devonisn and Carboniferous limegtone, Tertiary
dacite flows, and Gile conglomerate. Complex block faulting and erosion
have arranged the outcrops of these formations into & rather intricate
pattern.

In the vicinity of the ashestos deposits, the prevailing rocks are complexly
faulted Apache sediments. At various places, petches of asbestos-bearing zones
are found in the Mescal limestone in proximity to intrusive diabase sills or dikes.

25/ Wilson, E, D., Asbestos Deposits of Arizoma: Arizona Buresu of Mines,
Bull. 126, 1928, p. 85.
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Formatlione vary considerably in strike and have dips ranging from horizontal to
nearly vertical. The tilted attitudes are the result of postmineral fsulting and
are not related to deformation owing to diabase intrusions.

Shackelford Prospect {Gila County)

Agbestos claims were located in the Pinto Creek area & number of years before
activity began in the Salt River area. A deposit was sald to have been dlscovered
in 1903 snd loceted by M, L. Shackelford, The writer has not investigated this
area, which ig 5 miles northeast °f22 Kennedy ranch, but for historical reasons
it ig included here. Eldred wilsc examined this prospect in 1928, and
his description follows, :

Asbestos outcrops over a small area along a western tributary of
Pinto Creek in southwestern Gila County, four miles northwegt of Horrell's
ranch, or 23 miles west of Globe, at an elevation of about 3,500 feet
above ges level, This ares lles in a rather rugged regilon that is
accessible by mountain trail from the end of the road at Horrell's ramch
- =, All the exposures of asbestos noted were on the south gide, and
near the bottom of a deep, east-trending cenyon. -‘The fiber-bearing
zone, which is about one foot wide and fifty feet long, lies immedistely
above the dlabase. Its narrow, branching, asbestos velnlets generally
are under one-half inch thick, although some are over one inch. The
fiver, which'1s somewhat harsh were exposed, 1s assoclated with much
pale -colored serpentine. Only a small amount of assessment work has been
done on the claim.

EKennedy Ranch Deposits (Pinsal County)

Four asbestos deposits have been prospected on the EKennedy ranch in Pinal
County (fig. %0). This ranch is reached by a falr, 12-mile mountain road that
branches west off the Castle Dome Road 2.3 miles from U. 8. Highway 60,

Mountein of Mystery group. - The Mountaln of Mystery group comprises four
contiguous claims in approximate sec, 14, T. 1 N., R, 12 E., unsurveyed. The
claims were located by Vernon H. Kemnedy and Joe Sanders early in 1953. This group
is accessible by a 1-1/2-mile truck trail leading southwestward from the Eennedy
ranch house.

Work hss been confined to near-surface exploration of 2 tilted limestone
blocks, esach approximately 300 feet long, separated by a 50-foot-wide dlabase
gtructure. Both limestone blocks are overlain and underlein by concordant dis-
bage sills snd are terminated at their extremities by discordant diasbase. A 200-
foot bench cut along the southern block has exposed asbestos zZones for a length
of about H0 feet st the north and south ends of the excavation. Small-scale
faulting offsets the limestone bedding so the central part of the cut is above
the minerslized zones. A 35-foot inclined adit has been driven westward down the
20° dip of the formations at the south end of the block, The 2 incompletely
serpentinized zomes sbout 5 feet apart contain & total of 1/2 to 1-1/2 inches of
fiber. Where unweathered, the asbestos is semisoft and of fair temsile strength,

The northern limestone block, some 50 feet lower, has been benched by a 100-
foot cut slong the strike of the beds. About 2 feet above the underlying

26/ Bee footnote 25.
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concordant disbase sill a discontinuous, narrow serpentine band contains from
traces to 1/2 inch of pink harsh fiber. A second band of 6- to 8-inch serpentine
L -1/2 feet higher shows 1/2 to more than 1 inch of semisoft fiber with partings,
Three feet above this middle zone traces of fiber are present in thin limestone
bedding. The Zones are best exposed for ahout 50 feet in the east half of the cut.
Mineralization fades to traces westward and is cut off by disbase to the east. The
formation dips 30° SW., that is, upward into the hill,

Last Time group. - The Last Time group consists of three unpatented claims
iocated by Vernon H. Kennedy snd Joe Sanders. They are accessible by a 1/2-mile
truck trail branching southward from the Kennedy ranch road 0.9 mile esast of the
ranch house., The claims are in approximate sec. 19, T, 1 N., R. 12 E,, unsurveyed,

A bench cut to a meximum depth of 25 fest extends westward along the hillside
for W00 feet. The floor of the cut is on or close to the top of an undulating
diabase s111 that dips slightly to the west. For a length of about 150 feet on
the east end of the cut and above the diabase is a 3- to 5-foot band of granular
magnetite that contains green copper oxide stains. Overlying this is a 2- to 3-
foot-thick, heavily garnetized bed, above which appears an extremsly altered,
soft material that grades into the soil above, This unit contains epidote, tremol-
ite, antigorite, and other alteration minerals. These beds probably were originally
limestone contalning thin, interbedded disbase sillas,

A lena of asbestos about 30 feet long lies within the magnetite near the top
of the bed. The central part of the lens contains up to 3 inches of straw-colored,
harsh, spicular fiber lacking tensile stremgth. The mineralization fades out to
the east and west and is decreasing in the face of a 1l0-foot adit. The owners
state that there was as much as 6 inches of fiber near the original surface.

Toward the west end two hard ribs of limestone appear in the cut as irregular
folds with altered diabase above. In the hedding of these folds for 70 feet along
the toe of the cut, a 2- to 3-foot, light-color, mottled serpentine band contalns
discontinuous veinlets of short fiber,

K and S group. - The K and 8 group of three claims is owned by Joe Sanders
and Vernon H. Kennedy. Access to these claims, some 2,000 feet south of the Last
Time group, is gained by a poor 0.8-mile jeep road that has been dozed south-
westwerd from the rench road 2.3 miles southeast of the ranch house. From the end
of the access road the prospect is reached by walking down and along a steep
hillside,

The asbestos-bearing zone 1z in a 1l0-foot-thick segment of limestone between
diabase gills., The present owners have prospected the zone by two cuts near the
termingtion of the south end of the limestone sliver, where It is cut off by a
union of the sills. Overlying the lower diabase 1s a 3- to L-foot, red-stained,
serpentinized limestone sbove which is a poorly serpentinizZed band that contains
asbestos veinlets, The cumilative fiber length 1s from 1/2 to as much as 2
inches in local lenses, This zone can be traced about 50 feet north, The fiber is
harsh and weak.

Independence group. - The three claims of the Independence group were located
by Joe Sanders and Charles Lackey. This prospect is reached from the Kennedy ranch
house by & l-mile frall leading down the West Fork of Pinto Creek and northward up
a tributary cenyon for about 1,000 feet. On the steep east gide of the canyon and
about 50 feet above the siream bed, massive limestone beds lies above a concordant
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diabase sill that has a general strike of S. 75° E., dipping 30° to ho®° 5. The
mineralized gzone about 2 feet above the digbase contact can be traced by inter-
mittent exposures for 100 or more feet. A cut shows an 8-inch serpentine band
containing numerous fiber veinlets ranging from hairline thickness to 3 /1+ inch of
Jointed fiber that 1s very harch,

North American Asbestos Co. (Pinal County)

The North American group of 18 claims 1s situated in Pinal County bordering
upon Maricopa County about 2 miles west of the Gile County line. The nucleus of
the group was located in 1944 then allowed to lapse. In 1951 the claims were re-
located by Mrs. Clarine Jones {now Mrs. Arthur Mertin). Title to the property
later was acquired by Houston Walsh, Dr. C. E, Borah, and A. G. Martin, all of
Phoenix, Ariz.

The property 1s reached by the 9-1/2-mile Horrell ranch road that branches
westward off the Castle Dome Road 2.3 miles from U. S. Highway 60. From the
Horrell ranch house an unimproved rosd leads westward up Horrell Creek for 2.3
miles. The prospects are reached by a 2-mile walk west up a tributery velley.
The cleims are In the Crock Naticnel Forest in approximate sec, 1, T. 1 N,, R.
13 E., unsurveyed.

Here, as elsevhere in the Pinto Creek region, the Mescal limestone, intruded
by diabase, has been block-faulted and tilted to dips that vary from 20° to T0°,
On Tom Cat No. 2 claim, s 12-foot llmestone stratum, underlain and overlain by
thick diabase sills, angles upward across the hillside. This limestone unit is
cut by several near vertical diabase dikes so the outcrop appears as a serieg of
relatively short blocks that project above the diabase slopeg. The formation
has a general strike of N. 30° W. and dips westward into the hill at about 70°.
About 60 feet above the creek bed, a block 20 feet long contains 2 serpentine
zones. The lower zone, 2 feet stratigraphically sbove the lower sill, is 8 inches
wide and contains =n aggregate of 2 Inches of harsh fiber in veinlets up to 3/8
inch, About 7 feet above this, or 2-1 /2 feet below the upper diabase gill, a
10-inch serpentine zone contains almost 50 percent filber, the upper part of which
is glassy harsh. About A0 feet north in another similar block, - the lower ser-
pentine is 2 Inches thick and contains 1/2 inch of fiber, The upper zone contains
only minor veinlets of asbestos.

A few hundred feet west and higher up the slope, another small block shows
18 inches of serpentine conteining veins of harsh fiber,

On the Chrysotile No. 1 claims across the canyon to the south, heavy diabase
g81lls overlie and underlie a 100-foot-thick limestome stratum., The bedding
strikes N. 35° W. and dips southwestward Into the hill at 25°, A 20-foot quarry
face has exposed a 12- to lh-inch serpentine band 3 feet above the underlying
diabage. Numerous asbestos velnlets, varying from minute to nearly 1 inch, show
s cumiletive total thickness of 3 to 4 inches of fiber. Thie zone is trunca.ted
about 25 feet to the south by a roll in the diabase sill., North of the gquarry
face the zone, containing varying emounts of asbestos, can be traced for at least
100 feet.

Other minor occurrences of asbestos are sald to be present at various places
on the property, but these were not exemined.
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THE GRAND CANYON DISTRICT

The Grand Canyon dlstrict, for the purpose of this discusslon, 1s considered
to embrace the area within the Grand Cenyon National Park. The geology has been
discussed under the heading General Geology.

The two known chrysotile-asbestos deposits of Coconino County occur in the
Grand Canyon Ngtional Park in the depths of the Grand Canyon under Grand View and
30 miles farther west opposite Bass Cemp. These deposits were dsescribed by Pratt,
Diller, and Noble of the Geclogical Survey in the early 1900's, Although these
deposits probably have not been worked for 30 years or more, they are of technical
interesgt because of geologic slmilarity to the occurrences of the Central Arizona
asbegtos region.

Only a small amount of asbestos has been produced from either property.
Apparently the high mining and transportation costs have discouraged operations.
It is likely that the trails to the properties used in the early 1900's are not
now usable, and portions of these trails may even be nonexistent.

Bags Deposit

The Bass asbestos deposlt is situated near Hekatai Creek on the north side
of the Colorado River, 450 feet sbove the bottom of the Grand Canyon, which at
this point is ll-,500 feet deep. In 1907 the property consisted of four claims.
This locality is in approximate sec. 22, T, 33 N., R. 1 W., unsurveyed, The files
of the survey office of the Bureau of Land Management at Phoenix, Ariz., do not
show patented claims in this immediate area, During the period of activity the
property was accessible by an 8-mile trail from Bass Camp on the south rim of the
canyon .

Bistory

The deposit was first mentioned in the 1907 edition of Mineral Resources of
the United States, and in 1908 it is stated "= small quantity of the best material,
less than a carload, was brought up to the brink,"

Apparently no further mining was done until 1920, when Bass mined & small
quantity of asbestos and later leased the mine to E, L, Quist, who operated during
the winter of 1920 and instaelled a cable crossing. BSubsequently this cableway was
washed away by a flood,

Geologic Setting

Dillergf_/ states:

The Algonkian is markedly unconformable with the overlying Cambrian,
a8 well ms the underlying Archean, and forms & wedge-shaped mass with its
edge along the canyon near 1ts bottom apd thickening rapidly to the north,
The asbestos occurs in the hasal portion of the Algonkian. ~ - - Above
the asbestos limestone comes a heavy layer of compact diabase about 200
feet thick, and above the diabase is & bed of limegtone similar to that
below the diabase, A little ashestos msy be seen in the limestone above
the dilabase, but it is much more abundant in the lower limestone.

27/ Diller, J. 5., Mineral Resources of the United States, Part II: Geol.
Survey, 1907, p. T721.
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Noble?:.s_/ measured the Algonkian section and named the asbestos-bearing unit
the Bass limestone. He gtates:

The asbestos in the larger vein is of high graede., - - - Locally its
cross fiber is four inches in length and is of great tensile strength.
The lerger veins, so far as known, are confined to the limestones that
lie beneath the diabase sill, the veins above the sill, though more
widely distributed through the limestones, being generally smaller. The
veins below the sill are not gbsolutely congtant in stratigraphic posi-
tions; they may lie anywhere from three to fifteen feet below the con-
tact. The width of these veins varies greatly from place to place, so
that a vein that is three inches wide In one locality may be represented
by a zone of innumerable small veins in another - - -,

Mine Workings
Very little is known of the extent of the workings. Diller@/ states:

Four asbestos claims have been taken, one om the upper and three
on the lower limestone, along which the thin belt of Included asbestos-
bearing serpentine has been prospected in a number of shallow open cuts
for over half a mile, The continuity of the narrow ashestos belt is
very irregular, snd disappears locally; but it is abundant enough in
places to suggest the probability that Nos. 1 and 2 crude fiber care-
fully selected from the veins may he mined to a small extent at a profit.
It does not seem st all probable, however, consldering the limited
quantity, location, and distribution of the deposit, that it would pay
to mill.

There is no documentation of the amount of work dome in 1920, but in all
probability it was of small extent. Concerning the quality of the asbestos,
Sampsonig/y states, 'The fiber is rather harsh, but the length is good."

Haence Depogit

The Hance Asbestos Mining Co. property, consisting of 16 patented mining
claims, is situated near Asbestos Creek on the north side of the Colorado River.
The deposit is near the bottom of the Grand Canyon, about 4,900 feet below the
rim, with a portion of the property rising to sbout 1,500 feet above the river.
The claims are in approximate secs. 21, 22, and 27, T, 31 N., R. 4 E,, unsurveyed.
During the period of activity the property was reached by & l4-mile trail from
Grand View on the south rim of the canyon. A rowboat was used to cross the river,

History

The claims were located in or hefore January 1903. From 1903 to 1906, a
amall amount of ashbestos was produced asnd considerable development work was done,
The 16 claims were patented in 1906. No production and little activity is re-
corded gince 1906,

28/ Noble, L. F., The Shinumo Quadrangle, Grand Canyon District, Ariz. Geol,
Survey Bull. 549, 191k, 100 pp.

29/ See footnote 27,

30/ Sampso?-é Edward, Mineral Resourcesg of the United States, Part II: 1920,
. 3
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Geologic Setting

The geology of the Hance region is similar to that of the Bass srea except
in the emplacement of the disbase, which Pratt refers to as a basaltic dike. He
states:3_1_/

The rocks of the district in which the asbestos occurs consist of
the Algonkien series of sedimentary rocks, lying unconformsbly benesath
the Cambrian and the Carboniferous sedimentary rocks, which extend ebove
them from 3,200 to 4,000 feet. Beneath the Algonkian sedimentary rocks
are the Archean series, consisting of granites and gneilsges ~-. Between
these two latter series of rocks there iz a dike of basaltic rock which
renetrates in some cases the strata of the Algonkilan sediments, end is
separated from the igneous rocks below by a stratum of conglomerste which
1s very constant. - These rocks dip an angle of about 120 to 15° toward
the east, --- They are cut out by the Tonto sandstone of the Cambrian
series at an elevation of about 1,400 feet just west of claim 15. From
this point they dip uniformly toward the east and disappear under the
river at a distance of from 10,000 to 10,100 feet. Within this distance
thege rocks are faulted four times, the displaecement belng from ten to
fifty feet; the faults are normal.

Pratt continues:

In some Instances where the seams of the basaltic dike have penetrsted
into the strata of sedimentary rocks they are completely altered to ser-
rentine, and it is in association with these serpentinized areas of the
basaltic rock that the asbestos is found. --- these areas are almost con-
stant for the whole 9,000 feet of the claims, although the asbestos varies
very widely in length of fiber and in guality.

Mine Workings

The most intensive work has been done on claims 3, 8, and 14 (fig, ¥1). On
the latter clelm Pratt notes that three different serpentine zones were developed.
Openings were made on the upper and lower contacts of a middle seam of besaltic
rock and on the extreme upper contact. The patent plat, made 2 years after Pratt's
report, shows adit lengths as 196, 174, and T3 feet; the latter with crosscuts.

On claim 8 Pratt reports: 'The deposit on this claim has been developed
extensively by means of quarrying and the asbestos is exposed for a distance of
sbout 160 feet. Agbegtos of splendid quality, renging from three quarters to
l-lﬂ? inches in length, has been obtained from this claim.” The patent plat
tndicates adits 30, 40 and 135 feet long, the latter with a 75-foot crosscut .

On claim 3 Pratt notes a 25-foot-long querry face from which 2 tunnels, 1
about 10 and the other about 20 feet long, had been driven on the ashestos seam.
He states some of the fiber was 3 inches in length, but it was not of as good
gquality as that obtained from claims 8 and 14, The patent plat shows these tumnels
in 1906 to be U0 and 171 feet in length, with the latter having a 39-foot crogscut.

31/ Pratt, J. H., Mineral Resources of the United States: Geol. Survey, 190k,
pp. 1137-1140.
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The most recent information concerning the Hance deposit was given to the
writer by D. W. Jaguays and Grady Gulledge, who visited the property in 19149,
using helicopter service available at the park. They sta.teﬁ/ that the long adit
on claim 8 was at least 300 feet long, passing through the point of a hill. The
asbestos mineralization was best near surface on each end, and decreased in
quantity within the tunnel, A sample taken from thls deposit showed yellow
gerpentine with soft, white asbestos, some strands of which were 1 inch long.
The ore Zone was 15 to 20 feet above a concordant diasbase sill.

On claim 3, they found the workings caved. The asbestos-bearing outcrop had
a length of about 30 feet along a fault zone approximately 3 feet above the dia-
base 8111, A selected sample from the dump showed a total of 3 inches of Ffiber
that was fairly harsh, of questionable semisoft quality.
They did not go to claim 1k,
MISCELLANEOUS DEPOSITS

Putnam Wash Deposits (Pinal County)

Agbestos mineralization occurs in three localities in or near Putnam Wash in
northeastern Pinal County, where three claims are owned by Lawrence D. Poor and
associates, The property, situated in sec. 8, T. 7 S., R. 16 E., can be reached
by traveling 1.2 miles west from Aravaipa Creek Bridge on a road that crosses San
Pedro River and goes up Putnam Wash. The bridge, on State Highway 77, is 11-1/2
miles south of Winkelman and 10 miles north of Mammoth. This locality is easily
accessible except when the San Pedro is in flood.

The property, originally located for manganese in the early 1940's by Orsen
Branch, was Known as the Riverside mining claims, These claims were relocated
by L. D. Poor in 1948,

Geologic Setting

These asbestos occurrences are on the northeast margin of the Black Hills,
where complexly faulted and tilted blocks of Apache sediments, intruded by disbase,
have been eroded into steep-sided canyons. The mineralization occurs in beds of
Mescal limestone not far below the base of the Troy quartzite and within a few
feet of diabase sills. The deposits on the banks of Putnam Wash are at an altitude
of 2,250 feet, The upper deposit is 250 feet higher.

Deposits .
Lower deposits. - An asbestos-bearing zone outcrops near the stream bed on

both sides of Putnam Wash. On the south bank & 12-foot stratum of limegtone
protrudes from a ridge of detrital gravels and passes into the stream bed, The
limsstone has a strike of S. 45° B, and dips 32° NE, The bottom of a 30-inch,
poorly serpentinized zone is 6 feet above the contact of a thick, concordant dla-
base si1l. A total of 1 inch of asbestos in 2 to 4 veinlets occurs in the bottom
4 inches of the zone. The top 12 inches of the serpentine contains 4 incheg of
fiber distributed in numerous veinlets ranging in thickness from 1/64 to 1 inch.
The asbestos is dry, harsh, and weak.

32/ Oral communication.
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The serpentinized zone is fractured and shattered and tiny veinlets contalning
manganese crisacross the zone, Manganese also 1s present In the topmost 2-1/2 feet
of limestone that underlies consolidated rubble containing fragments of Troy
quartzite.

Sixty feet east across the low ridge the bottom of a 15-foot shaft exposes
the same quality of asbestos mineralization that is present in the outerop.

On the north side of the wash, in another tilted block, asbestos 1s exposed
in a cliff face a few feet above the stream hed. The zone 1s near the top of a
10-foot stratum of limestone between a diabase sill, which is barely exposed above
the wash bed, and &n overlylng, 1l0-foot diabase sill, Troy quartzite lies on top
of a 50-foot thickness of limestone that overlies the upper sill. The formations
strike S. 60°E. and dip 40° NE. The asbestos mineralization is similar to that
shown on the previously mentioned south deposit but of lesser quantity.

Upper deposit. - Thls cccurrence is on the east side of the little valley that
branches northward from Putnam Wash sbout 1/4 mile west of the sbove-described
deyposits., The outcrop is approximately 2,000 feet upstream from the Jjunction and
ghout 100 feet above the wash bottom at an altitude of approximately 2,500 feet.

A 3-foot thickness of serpentine and serpentinized material occurs in lime-
stone bedding approximetely 6 feet above & dimbase sill and 50 feet below the base
of the Troy quartzite. The formations have a general strike of S, 55° E. and dip
35° NE.

An inclined adit, which was driven down the dip of the serpentine zone, now
is filled with debris so0 only 2 or 3 feet of the zone can be seen bhelow the out-
crop. The lower 4 inches of the serpentine is solid fiber in veins separated only
by partings, Some of the strands are 1 inch long. The top 8 inches of the zone
contains up to 2 inches of asbestos in numerous veinlets. The fiber is dry, some-
what spicular, of harsh quality, and has 1little strength.

A shallow pit, 25 feet to the south, hes exposed the ssme zone thaet here dips
60° NE. The lower 4 inches contains 1-1/2 to 2 inches of asbestos; the central
portion of the zone is barren; and virtually all the upper & inches is fiber, but
none of it 1s more than 1/2 inch in length.

A U5-foot adit hed been driven into the hillgide about 20 feet below this pit.
It intersected the serpentine, but not more than 1 inch of fiber was present in
each of the 2 zones,

Ray Southern Group (Pinal County)

The Rey Southern group of asbestos claims, owned by Leo Wall of Ray, Ariz.,
is situated in sec. 24, T. 3 8., R, 13 E., Pinal County.

The owner has denied permission for publication of a description of the
deposit.

Abril Zinc Mine (Cochise County)

An unusual deposit of ashestos in Cochise County occurs in one part of the
Abril zinc mine. Although not of commercial importance, the following description

is included in this report because it is the only known Arizona deposit that does
not occur in pre-Cambrian limestone.



120

The Abril mine is on the western slope of the Dragoon Mountains at an altitude
of approximately 6,600 feet in sec. 34, T. 17 8., R. 23 E., of the Coronado
National Forest, It is 21 roed miles northeast of Tombstone, Ariz,

The property is leased from the Shattuck Denn Mining Corp. by Sherwcod B.
Owens of Tucson, The j%i]m ore bodies of the mine occur as irregular replacements
in Permian limestone, The asbestos was encountered while drifting along a
shear zone composed of a number of clogely spaced parallel faults striking S. 50°
E. and dipping 70° to 80° NE. The asbestos was tightly compacted between the
walls of a fault that formed the northeast wall of the drift. The drift veered
southward and left the fault plane after a 20-foot section of asbestos had been
exposed (fig., 4¥2). At the time of the writer's visit the asbestos had been
stripped from the exposure, but 1t could be seen along the exposed intersection of
the fault plane and the drift opening. The average thickness of the asbestos seam
was 1/b to 1/2 inch, but local lenses up to 2 inches thick were present. The
agbestos is of the slip-fiber variety. The fibers, some of which appear to be as
much as 2 inches long, are soft and of high tensile strength. LaMar Evans}_l*/ has

identified 1t as chrysotile asbestos by petrographic and visual spectroscopic tests.

In contrast with the other known Arizona deposits that are in pre-Cambrian
limestone, this occurrence is In Permian limestone. The nearest intrusive is a
2-foot, fine-grained, basic dike that is at lemst 40 feet from the asbestos min-
eralization, This dike was cut In the drift end also at a slightly higher eleva-
tion in the plane of the shear zone in the neorthwest crosscut. The granitic
intrusion probably is 150 to 200 feet below thie area, Moreover, unlike other
Arizona asbestos deposits, very little serpentine is associated with this occur-
rence. At places a very thin band of serpentine lies between the asbestos and
the wall rock. At other places the asbestos is elther directly in contact with
the limestone wall or is bordered by thin bands of calcite. However, the whole
mass of limestone in the shear zone is somewhat serpentinized and locally
marbleized. Thin bands of serpentine are present in the slippage planes of some
other shears, but nc asbegtos was noted.

DEPOSITS NOT EXAMINED
It is regretted that because of lack of time, several properties could not

be examined. The list follows, and locations of the deposite are included on
figure 3.

Property or deposit Owner No. of claims
Salt River group Roger Kyle L
River group do. 8
Cliffbestos group do., 3
Wonder group G, L, Noel 7
Little Favor group Cibecue Mining Co. 50
Rosa claims John V. Bustamente 10
Alamo claims Lawrence D, Poor 2
Oso claim do. 1
Ruiz prospect R. T. Ruiz 2
Fiber King San Carlos Indian Reservation

Dream Girl do.

Cagsadore do.

Double Buttes Fort Apache Indian Reservation

33/ Wilson, E. D., Arizona Zinc and Lead Deposits: Arizona Bureau of Mines Bull.
158, part 2, 1951, p. 2k,
34/ Petrographer, Bureau of Mines, Tucson, Ariz.

-t
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APPENDIX

Price History of Asghestos

The following gravh (fig. 43) shows the price trend of Canedian asbestos. In
general, the price of Arizona asbestos has followed this trend. Under the stimulus
of World War I conditions, prices rose rapidly from 1915 to 1920, resching an un-
precedented height of more than $3,000 a ton for WNo. 1 crude.

From the high of 1920, prices declined rapidly to 1924, After the depression
years of the early 1930's, the trend generally has been upward; the 1953 range
was $1,100 - $1,500 for No. 1 crude, 3500 - $1,000 for No, 2 crude, and $300 ~
3525 for spinning fiber. The prices for Arizona soft crudes currently are sta-
bilized at a somewhat higher level than the average of this range. The average
value of crude No. 3 1ls aprroximately that of the Canadian splnning fiber.

Location of and Acquisition of Title to Asbestos Claims in Arizona

The location of asbestos mining claims in Arizona follows the same procedure
applicable to lode claims. The mineral discovery must be upen vacant, unreserved,
unappropriated public lands. Mining is unrestricted in National Forests, subject
to administrative regulations.

Indian reservation land 1s subject to restricted mineral locations. Although
asbeghos-mining-claim leases have been granted since 1921, the procedure for
obtaining them and the lease terms often have differed on the Fort Apache and San
Carlos Reservations. Anyone desiring to locate and lease msbestos claims should
secure information from the area director, Bureau of Indian Affairs, Fhoenix,

Ariz., or the superintendent of the sgency in question, The addresses of the latter
are: Fort Apache Agency, Whiteriver, Ariz., or Sen Carlos Agency, Ssn Carlos, Ariz,

The Grand Cenyon National Park has been withdrawn from location or entry
under any of the public land lews, including the mining laws.

Possible Markets for Asbestos

The following 1ist:_'-/ of the larger manufacturers of asbestos products is
offered as possible buyers of the various graedes of Arizona fibers,
Ashestos textile products

Compeny
Amerlcan Asbestos Textlle Corp.
Agbestos Textile Co., Inc,
Asten Hill Mfg. Co.
Carolina Asbegtos Co,
Garlock Packing Co.
Johns Manville Salesg Corp.
Keasbey & Mattison Co.
Raybegtos Manhatten, Inc,

Russell Manufacturing Co.
Southern Asbestos Co,

Standco Brake Lining Co.
Tallmen McClugkey Fabrics Co.

Plant Location
Norristown, Pa.
N. Brookfield, Mass.
Fhiladelphia, Pa.
Davidgon, N, C.
Palmyra, N. Y,
Manville, N, J.
Meridith, N, H.
Manheim, Pa,
N. Charleston, S. C.
Middletown, Conmn.
Charlotte, N. C,
Houston, Tex.
¥irkwood, Mo.

Lf Compiled by Oliver Bowles, Materials Survey Asbestos, 1952 ( revised) .
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Asbestos textile products {(Con.)

Compan
Union Agbesgtos & Rubber Co.
7. 8, Bubber Co.

Plant Location
Marshville, N. C,
Hogansville, Ga,

Agbegtos packings end gaskets

American Asbegtog Textlile Corp.

Atlas Asghestos Co.

Colt's Patent Fire Arms Co.
Crane Packing Co.

Detroit Gasket & Mfg. Co.
Garleck Packing Co.

Goodyear Tire & Rubber Co.
Green Tweed & Co.
Johns-Manville Products Corp.

Keaghey & Mattison Co.
Phillip Carey Mfg, Co.
Raybestos Manhatten, Inc.

Ribber & Asbestos Corp.
Union Asbestos & Rubber Co,

Norristown, Pa.
North Wales, Pa.
Hartford, Comn.
Chicago, Ill.
Detroit, Mich.
Palmyra, N, Y.
Akron, Ohio
North Wales, Pa.
Manville, N. J,
Waukegan, I111.
Ambler, Fa.
Cincinnatl, Ohioc
Menheim, P=a.
Stratford, Conn,
North Charleston, S. C.
Bloomfield, N. J.
Marshville, N. C,

85-percent magnesis insulation

Ehret Magnesia Mfg. Co,
Johns -Manville Products Corp.

Keasbey & Mattigon Co.
Mundet Cork Corp.
Pgbco Products, Inc,
Phillip Carey Mfg. Co.

Valley Forge, Pa.
Manville, N, J.
Waukegan, Ill.
Redwood City, Calif,
Ambler, Pa,

North Bergen, N. J.
San Francisco, Calif.
Plymouth Meeting, Pa.

Molded brake linings

American Brake Shoe Co.

Asbestos MPg. Co.

Agbestos Textile Co.

Gatke Corp.

General Mctors Corp.
Johns-Manville Products Corp.
Lasko Brake Products Corp.
L. J, Miley Co, of Ind.
Palmer Asbestos & Rubber Co.
Raybestos-Manhatten, Inc.

Russell Mfg, Co,
Thermoid Co.,

Detroit, Mich,
Winchester, Va,
Huntington, Ind,
Chicago, Ili,
do .
Dayton, Ohio
Waukegan, T11,
Qgkland, Calif.
No. Manchester, Ind.
Chicago, T11.
Manheim, Pa.
Pagsaic, N. J.
Stratford, Conn,
Middletown, Conn.
Trenton, N, J.

Int. -~ Bu, of Mines, Pgh., Fa.
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